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PEEFACE. 



The present volume is a revised version of the Jacksonian 
Prize Essay of the Eoyal College of Surgeons of England for 
the year 1894. The original Essay had two Appendices, one 
containing the clinical records of a considerable number of 
cases, and the other an account of some experimental investiga- 
tions on the surgery of the liver and biliary system, which 
I carried out in the laboratories of the Eoyal Colleges of 
Physicians and Surgeons. In revising the Essay for publication, 
the subject-matter of these Appendices has been incorporated 
in the body of the work, and at the same time an account 
of the pathology of the different affections dealt with has 
been introduced. 

For permission to pubhsh the book I am indebted to the 
Council of the Eoyal College of Surgeons, and to them I beg 
to offer my thanks. 

I am greatly indebted to the members of the staff of St. 
Bartholomew's Hospital, who have allowed me to examine the 
cases under their care and make use of their notes, and also 
for affording me the opportunity of having a number of 
drawings and photographs taken from the preparations in the 
museum of the Hospital. 

I would also beg to offer my thanks to the friends who 
have assisted me in the preparation of the book, especially 
Dr. Edkins, for the chapter on physiology ; Mr. W. NettervUle 
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Barron, for making a number of the illustrations ; and Messrs. 
D'Arcy Power and J. S. Sloane, for reading the proof sheets. 
I have also to thank Mr. J. S. Sloane for making the index. 

A bibliography of the most important works and papers 
which have been published on diseases of the liver and 
bihary system, and which have been made use of in the 
preparation of the present volume, is placed at the end of 
the work. 

Nearly all the references have been verified by myself as 
the work has been passing through the press. 



H. J. WAEING. 



I IJppEE WiMPOLB Street, 

Cavendish Square, W., 

A'^n 1897. 
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DISEASES OF THE LIVER, GALL BLADDER 
AND BILIARY SYSTEM. 



DISEASES OF THE LIVER. 



CHAPTER I. 

ANATOMY. 

The liver is the largest glandular organ in the human body, and 
is situated in the abdominal cavity at its upper part, and chiefly 
upon the right side. It occupies portions of the right and left 
hypochondriac, the epigastric, and the right lumbar regions (Fig. 1). 

Shape. — It somewhat resembles a right-angled pyramid 
(Fig. 3) with some of the angles rounded off, which is placed 
transversely across the upper portion of the abdomen, the base 
being situated upon the right side, and the apex towards the left. 

Size. — It measures about 1 to 1 2 in. in its longest diameter 
— that is, from the base to the apex of the pyramid ; 6 to 7 in. 
antero-posteriorly ; and about 3 to 4 in. from above downwards at 
the base or right lateral surface. As regards its bulk, the liver 
usually contains from 90 to 100 cubic inches of hepatic tissue. 

Weight. — The weight varies within certain limits, but in the 
majority of healthy adults it is somewhere between 50 and 
60 oz. According to Eeid,^ who has weighed the livers of 
82 adult males, in 43 cases it was between 48 and 58 oz. ; and 
in the adult female, in 17 cases out of 36 examined, it weighed 
between 40 and 50 oz. The average weight in the male was 
found to be 52 oz. 12| drms., and in the female, 45 oz. 3| drms.; 
and the difference in weight in the two sexes, 7 oz. 9 drms. 

Colour. — The colour of the hepatic tissue is usually of a 
dark reddish-brown tinge (under healthy conditions), but this 
1 Reid, R., "Anatomical and Physiological Researches," 1848, p. 386. 
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varies according to the amount of blood in the tissues. Generally 
the most dependent portion is almost purple. 

Conshtcncy. — The liver tissue feels solid when it is exam- 
ined from the external surface, but when it is cut into, the 
exposed surface is somewhat friable, and is easily lacerated with 
the finger. By pressure it can be moulded into almost any 

shape, this pliability being 
frequently demonstrated, when 
the livers of women who have 
been accustomed to wear 
tightly-laced corsets, are exa- 
mined post-mortem. After 
death the liver soon loses its 
pyramidal shape, and if it is 
removed from the body and 
left exposed to the atmosphere 
for a short time it quickly 
becomes flattened, and the 
various surfaces appear almost 
indistinguishable from one 
another. 

Coverings. — The greater 
part of the superficial surface 
of the liver is covered with 
a layer of the visceral peri- 
toneum, one portion being 
derived from the greater sac 
and the remainder from the 
lesser sac. Posteriorly, how- 
ever, there is a small tri- 
angular area, which is destitute 
At various 
points the peritoneal covering 
is reflected from the external 
surface of the liver, to become continuous with the parietal layer ; 
and it is in this manner that the peritoneal ligaments which 
help to hold the organ in its normal position within the abdomen 
are formed. Underneath the peritoneal covering there is a thin 
layer of dense fibrous tissue, which forms a complete investment 
for the whole gland, and is called the capsule of Glisson. From 
the deep surface of this layer, processes of fibrous tissue pass 




Fig. 1. — Tlie alulominal and thoracic viscera Q-f ^\\\^g COVCrino' 
as seen from in front. — From a Model in the '^ 

Dissecting Room of St. Bartholomew's. 
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inwards into the substance of the organ and divide it up into 
lobes and lobules, the largest and most distinct process passing 
in at the portal fissure around the vessels which enter there. 

Surfaces. — As we have already seen, the liver has the shape 
of a right-angled pyramid, which lies ti-ansversely across the 
upper portion of the abdominal cavity, the base being upon 
the right side and the apex 
on the left. Hence the liver 
has four surfaces, which corre- 
spond to the sides of the 
pyramid, a base or right 
lateral surface, and an apex. 
These surfaces are called («) 
anterior, (h) superior, (c) pos- 
terior, {d) inferior, and (c) 
right lateral or base. They 
are separated from one another 
by borders, which are named 
(ft) antero-inferior, (&) antero- 
superior, (c) postero-superior, 
{d) postero-inferior, and (c) the 
borders of the base. Many 
of these borders are rounded 
off, but some, as for example 
the antero-inferior, are quite 
sharp and well-defined. The 
lase or right lateral surface 
is situated upon the right 
aspect of the gland as it lies 
in the upper portion of the 
abdominal cavity, and is in 
contact with the inferior sur- 
face of the right half of the 
diaphragm, where this struc- 
ture lies on the inner surface 
of the lower ribs and costal cartilages. It is irregularly 
i|uadrilateral in shape, and is limited by four borders which 
separate it from the other surfaces. These borders are for 
the most part rounded off, except the inferior one and 
the lower part of the posterior, which are sharp and well- 
defined. The anterior surface (Fig. 3) is triangular in shape, 




Fig. 2. — The abdominal and thoracic viscera as 
seen i'roni behind. — From a Model in the 
Dissecting Room of St. Bartholomeio' s. 
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and is limited below by the sharp antero-inferior border, to 
the right by the rounded anterior border of the base, and 
above by the antero-superior border which separates it 
somewhat indistinctly from the superior surface ; the apex 
of the surface lies towards the left in the left hypochon- 
driac region. This surface- is convex from below upwards, 
especially at its upper limit, and is covered completely with 
peritoneum. Opposite the middle line of the body the peri- 
toneum is reflected over the remains of the umbilical vein or 
the ligamentum teres, so as to form a double fold of serous 
membrane, which is falciform in shape, and serves to fix the 




e 
Fig. 3.— Diagram of the anterior aspect of the liver, a, right lobe ; J, left lobe ■ 
c, inferior vena cava ; d, suspemory ligament ; e, fundus of gall bladder. 

gland to the deep aspect of the anterior abdominal wall. This 
fold is called the falciform or suspensory ligament. Its line 
of attachment to the anterior and superior surfaces of the liver 
divides the gland into two main lobes, that portion which lies 
on the right side being the large right lobe, and that on the left 
the smaller left lobe. The antero-inferior border is notched in 
two places — first, opposite the middle line of the body, at the 
anterior portion of the attachment of the falciform ligament; 
and, secondly, at a point in the right lobe opposite the ninth 
and tenth costal cartHages. The first notch is deep and narrow, 
and is caused by the ligamentum teres as it passes to the trans- 



SURFACES. S 

verse fissure ; the second is much wider, and is quite shallow, 
being caused by the gall bladder (Fig. 3). The superior surface 
is also triangular in shape, and is limited in front by the antero- 
superior border, behind by the postero-superior border, and to 
the right by the superior border of the base, the apex lying 
towards the left. This surface is covered for the most part by 
peritoneum, derived from the visceral layer of the greater sac, 
and is divided into two parts by the attachment of the falciform 
ligament. The two layers of this ligament separate from one 
another a short distance in front of the postero-superior border, 
and become continuous with the peritoneum which, upon each 
side, leaves the superior surface of the liver to be reflected 
upon the inferior surface of the diaphragm, so as to form the 
anterior layer of the coronary ligament. This layer is con- 
tinuous with the peritoneum which forms the anterior portion of 
the right and left lateral ligaments. A small area on the pos- 
terior part of the superior surface is uncovered by peritoneum. 
The antero-superior border and the superior border of the base 
are rounded off, and on this account the superior . surface passes 
gradually into the anterior surface below and the base on the 
right. The postero-superior border is much sharper and better 
defined, and separates this surface from the posterior. It is 
notched in three places — first, by the oesophagus, which forms 
a wide and somewhat shallow groove, where it lies in contact 
with the left lobe ; secondly, by the vena cava inferior, which 
forms a deep and wide groove immediately to the right of the 
middle line ; and, thirdly, by the fibrous cord which is the 
remains of the ductus venosus, and forms a narrow notch just 
to the left of the one formed by the inferior vena cava. The 
posterior surface is triangular or somewhat rhomboidal in shape, 
and is bounded on the right by the posterior border of the base, 
which is rounded off at the upper part, but below is sharper in 
outline; above, by the postero-superior border; and, below, by 
the postero-inferior border, which is in reality divided into two 
portions by the projection downwards of the lobulus Spigelii. 
This projection, when well marked, causes the posterior surface 
. to have a rhomboidal appearance. The surface is divided into 
two parts by the fissure for the ductus venosus or the posterior 
half of the great longitudinal fissure. That part which lies to 
the left of the fissure is triangular in shape, smooth, and covered 
with peritoneum, convex on the left and grooved on the right 
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margin by the oesophagus, and it forms the posterior surface of 
the left lobe. The surface which lies to the right of the fissure 
is the posterior surface of the right lobe, and is subdivided into 
two portions by a large fissure which lodges the vena cava in- 
ferior. That part which lies to the left of the fissure is called 
the lobulus Spigehi ; it is covered by peritoneum of the lesser 
sac, is quadrilateral in shape, and at its inferior extremity it is 
continuous with the inferior surface of the right lobe by a pro- 
cess of liver tissue which is named the lobulus caudatus. The 
part which lies on the right side of the vena cava inferior is for 
the most part convex, except as regards the lower and left ex- 
tremity, where there is an impression for the right suprarenal 
capsule. This surface is rough and uncovered with' peritoneum, 
and lies in close contact with the inferior aspect of the diaphragm. 
In some livers there is a bridge of hepatic tissue arching over 
the inferior vena cava so as to unite the lobulus Spigelii with 
the posterior surface of the right lobe. This, when present, is 
called the ponticulus hepatis. When viewed from behind, the 
posterior surface presents a large concavity, which is caused by 
the projection forwards of the anterior portion of the vertebral 
column and the pillars of the diaphragm. The inferior surface 
is extensive, and bounded in front by the thin sharp antero- 
inferior border, behind by the irregular postero-inferior border, 
and towards the right by the well-defined inferior border of the 
base. This surface is generally concave, and is divided into two 
parts by that portion of the great longitudinal fissure which 
lodges the ligamentum teres. That portion which lies to the 
left of the longitudinal fissure is somewhat concave, smooth, and 
covered with peritoneum, and presents a large impression where 
it lies in contact with the stomach, and a slight convexity im- 
mediately to the left of the longitudinal fissure which is called 
the tuber omentale. This eminence lies in contact with the 
anterior aspect of the gastro-hepatic omentum. The portion 
which is situated on the right side of the longitudinal fissure 
is subdivided into two parts by a large groove or fossa which 
runs in an antero-inferior direction, and lodges the gall bladder. 
This fissure is more than one inch wide in front, but as it nears 
the postero-inferior border it becomes much narrower. Connect- 
ing the posterior extremities of the fissure for the ligamentum 
teres and the fissure for the gall bladder, there is a deep fissure 
which is situated along the postero-inferior border, and called 
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the transverse or portal fissure. It is here that the blood vessels 
and nerves enter the liver, and the lymphatic vessels and hepatic 
ducts have their exit. The portion of the inferior surface vt^hich 
lies between the umbilical fissure and the fissure for the gall 
bladder is called the quadrate lobe, on account of its shape. The 
remaining and largest portion of the inferior surface, which lies 
to the right of the gall bladder, is smooth and covered with peri- 
toneum derived from the visceral layer of the greater sac, and 
has in front an impression for the hepatic flexure of the colon ; 
behind this a large impression, which is caused by the upper por- 
tion of the right kidney ; and at the left margin, just to the right 
of the gall bladder, a third impression, caused by its close relation 
with the duodenum, which lies in contact with it at this point. 

■ Ligaments. — The liver is held in position in the abdominal 
cavity and. fixed to the surrounding structures by means of 
ligaments, and also by its close connection with the inferior 
vena cava. These ligaments are refiections or folds of the 
peritoneum, with the exception of the ligamentum teres, which 
is the remains of the foetal umbilical vein. The peritoneal 
ligaments are (a) falciform, (J) coronary, (c) lateral (right and 
left), and {(£) gastro-hepatic, or the lesser omentum. The 
falciform ligament is a double fold of peritoneum, derived from 
the greater sac, which surrounds the remains of the umbilical 
vein ; it is triangular in shape, its base being free and extending 
from immediately above the umbilicus to the notch which forms 
the anterior extremity of the great longitudinal fissure ; whilst of 
the two sides, the upper is fixed to the deep surface of the 
anterior abdominal wall and the inferior surface of the 
■ diaphragm, along a line which is represented upon the 
surface of the body by the upper portion of the linea alba ; 
the lower is attached to the anterior and superior surfaces of the 
liver, along a line which extends from the notch for the liga- 
mentum teres in front, almost to the upper extremity of the 
fissure for the ductus venosus behind. This ligament consists of 
two layers of serous membrane, between which lie the remains 
of the umbilical vein, together with some small blood vessels 
and lymphatics. Along the line where the ligament is in 
contact with the liver, the two layers separate and become 
continuous with the peritoneum which covers the surface of the 
right and left lobes, and posteriorly it leaves the surface of the 
gland to form the anterior layer of the coronary ligament. The 
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coronary ligament consists of two layers of peritoneum, which 
are not in apposition, but are separated from one another by 
those portions of the posterior and superior surfaces which are 
du-ectly fixed to the inferior aspect of the diaphragm, and devoid 
of a peritoneal covering. The anterior layer of this ligament is 
formed by the reflection of the peritoneum, at the upper border 
of the bare area, from the liver to the lower surface of the 
diaphragm ; and the posterior or inferior layer is formed in a like 
manner by the reflection of the peritoneum from the inferior 
margin of the bare area to the inferior vena cava and the upper 
part of the right kidney. The right lateral ligament is a small 
fold of peritoneum which iixes the posterior portion of the right 
lateral surface to the inferior surface of the diaphragm, and it 
results from the juxtaposition of the two layers of the coronary 
ligament at the right extremity of the bare area. The left 
lateral ligament is larger than the right, and is somewhat 
triangular in shape, its base being directed towards the left, and 
having a concave free border. It consists of two layers of 
peritoneum, which are the lateral continuations of the left half 
of the coronary ligament, and it attaches the liver to the 
inferior surface of the diaphragm immediately in front of the 
oesophageal aperture. The gastro-hepatic, or lesser omentum, is 
a double fold of peritoneum which passes from the transverse 
fissure of the liver to the lesser curvature of the stomach. The 
anterior layer is derived from the greater sac, and is continuous 
above with the peritoneum upon the inferior surface of the 
liver, whilst below it passes into the layer of peritoneum which 
covers the anterior surface of the stomach. The posterior layer 
is part of the anterior wall of the lesser sac, and is continuous 
above with the inferior portion of the coronary ligament, and 
below with the layer which clothes the posterior aspect of the 
stomach. On the right it presents a free, somewhat thickened 
border, which extends from the right extremity of the portal 
fissure to the upper border of the first part of the duodenum, 
and it forms the anterior boundary of the foramen of Winslow, 
whilst upon the left the two layers become continuous with the 
serous coats of the stomach. This ligament is thickest on the 
right, where it has between its two layers the hepatic artery and 
the bile duct, together with the portal vein and the lymphatic 
vessels and nerves. Towards the left it is much thinner, and has 
small holes in it which give it a fenestrated appearance (Fig. 8). 
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Fissures. — The following fissures are met with upon the 
various surfaces of the liver, namely, (a) the longitudinal 
fissure, (&) the transverse fissure, (c) the fissure for the gall 
bladder, {d) the fissure for the inferior vena cava. The longi- 
tudinal fissure is a deep groove, which commences at the antero- 
inferior border and extends directly backwards to the left 
extremity of the transverse fissure, beyond which it is continued 
vertically upwards across the posterior surface as far as the 
postero-superior border, dividing the inferior and superior 
surfaces into right and left portions. It is the boundary 
between the right and left lobes upon these surfaces. Its 
direction corresponds exactly with the line of attachment of the 
falciform ligament upoQ the anterior and superior surfaces. 
The portion of the fissure on the inferior surface is called the 
umbilical fissure, and in it lies the remains of the umbilical vein, 
which is now called the ligamentum teres. In some livers this 
fissure is partially converted into a tube or canal by a process 
of liver tissue bridging it over, which, when present, is called the 
pons hepatis. That portion of the fissure which is situated on 
the posterior surface is called the fissure for the ductus venosus, 
since it contains a fibrous cord which is the morphological 
remains of this structure. The transverse fissure is a somewhat 
deep sulcus situated along the postero-inferior border, and com- 
mencing at the longitudinal fissure, whence it extends to the 
right for about two inches. At this fissure the ducts and 
lymphatics of the gland have their exit, and the portal vein, 
hepatic artery, and nerves, their entrance. The fissure for the 
gall bladder is a broad groove, somewhat wider in front than 
behind, which runs across the inferior surface, and extends 
from the right extremity of the transverse fissure to the 
antero-inferior border, almost parallel with the anterior 
portion of the longitudinal fissure. In it lie the gall bladder 
and the cystic duct. The fissure for the inferior vena cava is a 
deep groove upon the posterior surface, to the right of the pos- 
terior portion of the longitudinal fissure, which runs obliquely 
from below and on the right, upvjards to the left. The inferior 
vena cava lies in it, and it is occasionally converted into a canal 
by a process of liver tissue, which passes superficial to the vein. 
This process, when present, is called the ponticulus hepatis. 

Lobes. — The liver is primarily divided into a large right 
and a small left lobe by the longitudinal fissure on the inferior 
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and posterior surfaces, and the attachtnent of the falciform liga- 
ment on the superior and anterior surfaces. The posterior and 
anterior surfaces are further subdivided. Upon the inferior 
surface that portion of the liver which is situated between the 
umbilical fissure and the fissure for the gall bladder, is, from its 
quadrilateral shape, named the quadrate lobe ; and, as we have 
already seen, the bridge over the umbilical fissure, when it 
exists, is called the pons hepatis. On the posterior surface that 
portion of the gland which lies between the fissure -for the 
ductus venosus and the fissure for the inferior vena cava is 
known as the lobulus Spigelii, and the occasional process over 
the fissure for the vena cava is called the ponticulus hepatis. 
The part of the liver which connects the inferior surface of the 
right lobe and the lobulus Spigelii is called the lobulus caudatus. 
Blood vessels. — The hepatic artery is a large vessel, measur- 
ing more than one quarter of an inch in diameter, which 
conveys nearly the whole of the arterial blood going to the liver 
(Fig. 4). It is one of the terminal branches of the coeliac axis, 
and is given off from this vessel at the upper border of the head 
of the pancreas. From its origin it first passes forwards in an 
antero-posterior direction, bending slightly to the right over the 
upper border of the pancreas and below the lower margin of the 
foramen of Winslow, in order to reach the upper part of the 
pyloric end of the stomach, where it gives off its first branch, 
the arteria gastro-duodenalis ; next, it curves slightly backwards 
and gives off a pyloric branch to the lesser curvature of the 
stomach, and then ascends between the two layers of the gastro- 
hepatic omentum, where it is surrounded by some connective 
tissue, which separates it from the common bile duct on the 
right and the portal vein behind. The artery, as it ascends, lies 
in front of the lesser sac of the peritoneum, immediately to the 
left of the foramen of Winslow, and after a course of 
about 1^ or 2 in. it reaches the neighbourhood of the trans- 
verse fissure, a short distance from which it divides into its 
two terminal branches, the right and left hepatic arteries. The 
right hepatic artery passes obliquely to the right, and crosses 
generally behind the hepatic and cystic ducts, but occasionally 
in front of the hepatic duct, and gives off the cystic artery to 
the gall bladder. After a short course it reaches the right 
extremity of the transverse fissure of the liver, where it divides 
into several branches, usually two to four, which immediately 
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pass into the substance of the liver. The cystic artery passes 
between the cystic and hepatic ducts in its course to the neck of 
the gall bladder, where it divides into two branches, the superior 




Fig. 4. — Diagrammatic view of tlie structures in the portal fissure of the liver aud 
on its inferior surface, together with the adjacent viscera. (After Tbstut.) 
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and inferior cystic arteries. The superior ramifies in the coats 
of the gall bladder, supplying that portion of the viscus which 
lies in direct relation with the inferior surface of the liver, whilst 
the inferior supplies the peritoneum-covered surface of the gall 
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bladder in a similar manner. The left hepatic artery is con- 
siderably smaller than the right, is given off from the main 
trunk at an acute angle, and passes obliquely to the left, 
towards the left extremity of the transverse fissure. In its 
course it gives off one or two small branches to the lobulus 
Spigelii, and then terminates by dividing into two or three 
branches, which pass directly into the liver at the left extremity 
of the transverse fissure. The branches of the hepatic artery 
accompany the branches of the portal vein and bile ducts in the 
substance of the liver. The minute distribution of the terminal 
branches will be given with the histology of the gland. 

Abnormalities of the hepatic artery. — The hepatic artery 
presents several varieties as regards its origin. It may arise 
directly from the abdominal aorta, or as a branch from the 
superior mesenteric or splenic arteries. The cystic artery may 
also come from the superior mesenteric vessel. Small accessory 
hepatic arteries have been described as taking origin from the 
coronary, superior mesenteric, inferior mesenteric, the abdominal 
aorta, or the right renal.^ 

Portal vein. — The portal vein is a wide and s'omewhat thin- 
walled vessel, which commences in front of the body of the first 
lumbar vertebra, and is formed by the union of the superior 
mesenteric and splenic veins. At its commencement it lies a 
short distance to the left of the inferior vena cava, and has the 
head of the pancreas in front ; in its course upwards it inclines 
slightly to the right, and passes behind the head of the pancreas 
and the first portion of the duodenum, and then it enters the 
gastro-hepatic omentum, between the two layers of which it runs 
to the transverse fissure of the liver. As the vein lies ' in the 
gastro-hepatic omentum it has the common bile duct and the 
hepatic artery in front, the former being on the right and the 
latter on the left ; it is also surrounded by a considerable amount 
of fibrous connective tissue, which is continuous with Glisson's 
capsule ; and in this tissue lie the efferent lymphatic vessels of 
the liver and numerous filaments of the hepatic plexus of nerves. 
When the portal vein reaches the right extremity of the trans- 
verse fissure, the lumen of the vessel becomes dilated so as to 
form a localised enlargement, called the sinus of the portal vein, 
immediately beyond which it divides into two branches, a large 
and short right and a smaller and longer left. The right branch 

1 Quain's "Anatomy," lOtli edition, vol. ii. pt. i. p. 460. 
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enters the substance of the liver at the right extremity of the 
transverse iissure, and divides into a number of branches, each of 
which is accompanied by a branch of the hepatic artery and one 
of the" small bile ducts. The left branch courses across to the 
left extremity of the transverse fissure, where it enters the liver 
and divides and ramifies in a similar manner to the right. As 
the left branch of the portal vein crosses the longitudinal fissure, 
it is connected in front with the ligamentum teres by a fibrous 
cord,' which is a part of the remains of the foetal umbilical vein, 
and behind with the inferior vena cava by a similar cord, which 
is the remains of the ductus venosus. As the portal vein passes 
through the gastro-hepatic omentum it receives the pyloric and 
coronary veins, and the right division the cystic vein from 
the gall bladder. The portal vein measures about 3 in. in 
length. In the adult the portal vein and its larger tributaries 
contain no valves, but, in the child, valves are said to be present 
in the veins of the stomach and intestine, which soon disappear 
(Hochstetter and Bryant quoted by Quain).^ Accessory portal 
veins have been described by Baumgarten ^ and Sappey.^ These 
are small veins which return the blood from the peritoneal liga- 
ments of the liver, and enter the liver substance either directly 
or by joining the branches of the portal vein. 

CoTnmunications hetween the portal vein and the general 
venous system. — These are important because they are liable 
to become enlarged in certain hepatic affections and give rise to 
definite symptoms. They are the following, namely, (a) a 
small vein, which is the remains of the umbilical vein ; it 
commences in the region of the umbilicus, where it communi- 
cates with the epigastric veins and the small veins of the 
anterior abdominal wall, and then runs in the ligamentum 
teres to join the left division of the portal vein ; (5) occasional 
parumbilical veins, which lie in the superficial part of the 
ligamentum teres, and communicate externally with veins in 
the region of the umbilicus, and internally with the portal 
vein or the unobliterated remains of the umbilical vein ; (c) 
small anastomoses between the veins of the pancreas and the 
veins of the adjacent portion of the posterior abdominal wall ; 
(d) small veins of the second and third portions of the 

1 Quain's "Anatomy," 10th edition, vol. ii. pt. i. p. 543. 

- Baumgarten, Centralbl. f. d. med. Wissensch., Berlin, Bd. xv. s. 721. 

3 Sappey, Itim. Acad, de mid., Paris, tome xxiii. p. 269. 
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duodenum, which have communication with the veins of the 
posterior abdominal wall; (e) the veins of the ascending and 
descending colon with the veins of the. posterior abdominal wall ; 
(■/) veins in the walls of the second and third portions of the 
rectum, which are connected with the tributaries of the internal 
iliac vein ; {g) veins of the lower part of the rectum which com- 
municate with the inferior hemorrhoidal veins ; (A) the communi- 
cations between the tributaries of the coronary vein and the 
oesophageal veins. 

Hepatic veins. — The blood which has been conveyed to the 
liver by the hepatic artery and the portal vein is collected by the 
radicles of the hepatic veins, which commence within the sub- 
stance of the liver, and then unite to form the larger hepatic 
veins. The hepatic veins are usually two or three in number, 
occasionally more, and have the form of large, short, wide vessels, 
which open into that portion of the inferior vena cava which lies 
in the groove upon the posterior surface of the liver. In their 
course through the liver the hepatic veins run obliquely upwards. 
At the point of entrance into the inferior vena cava a semilunar 
fold of tissue is present, and forms at each aperture an imperfect 
kind of valve, and with this exception there are no valves in the 
hepatic veins. In order to see these veins, after the liver has 
been removed from the body, the vena cava should be slit open 
from behind, when the gaping openings of the hepatic veins will 
be seen. In rare cases the hepatic veins have been seen to pierce 
the diaphragm, and open separately by one or two trunks into the 
right auricle. Breschet has described single hepatic openings 
into both right and left auricles, and Eothe has seen a single 
hepatic vein pierce the diaphragm, and open directly into the 
left auricle, the aperture being guarded by a valve. When the 
inferior vena cava passes upwards in company with the aorta, 
and joins the superior vena cava, the hepatic veins unite and form 
a single trunk, which passes through the diaphragm in the usual 
position for the aperture of the inferior vena cava, and then joins 
the right auricle. 

Inferior vena cava. — The upper portion of the abdominal 
vena cava is situated within a deep groove, which is occasionally 
converted into a canal, on the posterior surface of the liver, 
between the right border of the lobulus Spigelii and the left 
border of the posterior surface of the right lobe. This groove 
is wide and deep, and the vein is firmly fixed to the connective 
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tissue capsule of the liver by the union of the outer coat of the 
vein and the connective tissue of Glisson's capsule, and also by 
the junction of the hepatic veins with the inferior vena cava. 
The groove is generally deeper above than below, owing to the 
fact that the vein passes slightly forwards before it pierces the 
diaphragm to join the right auricle. The bridge of liver tissue, 
which occasionally overlaps the vein and converts the groove into 
a canal, is called the ponticulus hepatis. The portion of the 
inferior vena cava which lies in relation with the liver measures 
from 1| to 2 in. in length. 

Lymphatics. — -The lymphatic vessels by which the lymph is 
conveyed from the liver may be divided into two sets, {a) an 
external set, which lie upon the external surface of the liver,, 
underneath the peritoneal covering, and in or upon the connective 
tissue - of the capsule of Glisson ; (6) an internal set, which lie 
within the substance of the liver, and accompany the branches 
of the portal vein and the hepatic artery. The external set of 
lymphatic vessels leave the liver at many points, and on this 
account they can be subdivided into the following groups, namely, 
(1) Those which pass upwards along the falciform ligament. 
The lymphatics from the greater portion of the superior surface 
and the upper part of the anterior surface of the liver all con- 
verge towards and join together in the falciform ligament, between 
the layers of which they pass to the aperture between the dia- 
phragm and the ensiform cartilage, whence they run into the 
thorax and open into the lower lymphatic glands in the anterior 
mediastinum. (2) The lymphatics from the median portion of 
the posterior surface. These vessels pass between the layers of 
the coronary hgament, pierce the diaphragm, and then join the 
lymphatic glands around the thoracic portion of the inferior vena 
cava. The lymphatic vessels from the left part of the posterior 
surface join the lymphatics around the oesophagus. (3) The 
lymphatics from the lower portion of the posterior surface, from 
the greater part of the inferior surface, and from the lower portion 
of the anterior surface, pass to the transverse fissure, where they 
join some of the deep lymphatics, and then pass into the glands 
which lie in the gastro-hepatic omentum. (4) The lymphatics 
from part of the right lateral surface pass between the layers of 
the right lateral ligament, and then generally pierce the diaphragm 
and join the glands in the mediastinal space, or cross the crus of 
the diaphragm, and empty themselves into the receptaculum 
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chyli. (5) The lymphatics from the apex of the left lobe pass 
between the layers of the left lateral ligament, and join the 
cesophageal lymphatics around the oesophageal opening in the 
diaphragm, or they pierce the diaphragm and join the glands in 
the anterior mediastinum. 

The internal set of lymphatics emerge from the liver at two 
points, and on this account are divided into portal and hepatic 
groups — (1) The portal group pass out from the liver at the 
transverse fissure, and run into the gastro-hepatic omentum, where 
they are joined by some of the external set, and then empty into 
the hepatic glands, whence they pass into the coeliac glands and 
the thoracic duct. (2) The hepatic group emerge from the liver, 
along with the hepatic veins, in the groove for the inferior vena 
cava, and then pierce the diaphragm, along with that vessel, and 
enter the. glands around its thoracic portion, whence vessels pass 
over the thoracic aspect of the diaphragm and join the lower 
portion of the thoracic duct. 

Nerves. — At the portal fissure of the liver there is a dense 
plexus of nerves which surrounds the portal vein, the hepatic 
artery, and bile ducts, and is called the hepatic plexus. It 
receives branches from the solar plexus, some branches from the 
right vagus, and a larger number from the left. Nerves pass 
inwards from this plexus and accompany the branches of the 
hepatic artery and the portal vein. The ultimate distribution of 
these nerves is not exactly known, but ganglia- have been described 
as occurring upon them in their course within the liver. Pflliger 
has described some of these nerve fibres, and asserts that they 
terminate in the hepatic cells. MacCallum '^ says that an inter- 
lobular plexus of non-meduUated fibres is formed, from which pass 
perivascular and intercellular plexuses. Korolkow^ and Berkley* 
have recently confirmed and extended MacCallum's observations. 

Biliary apparattis. — The biliary apparatus, formed by the 
excretory ducts of the liver, consists of (a) the right, left, and 
common hepatic ducts ; (b) the gall bladder and cystic duct ; and 
(c) the common bile duct. The right hepatic duct commences 
near the right extremity of the transverse fissure, and passes 
slightly downwards and towards the left, where it joins the left 
hepatic duct coming from the left extremity of the transverse 

1 MaoCallum, Quart. Journ. Micr. Sc, London, 1887, p. 439. 

2 Korolkow, Anat. Anz., Jena, 1893, s. 751. 

3 Berkley, ibid., 1893, s. 769. 
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fissure, to form the common hepatic duct. The common hepatic 
duct measures about 3 c.c. in length, and is situated between 
the layers of the gastro-hepatic omentum, where it is directed 
downwards and to the right. It lies in front of the portal vein, and 
has the hepatic artery on its left (Fig. 8). At its lower extremity 
it is joined on its 
right side by the cystic 
duct, which comes from 
the gall bladder. The 
duct which is formed 
by the union of the 
cystic duct and the 
common hepatic duct, 
is called the common 
bile duct, or the duc- 
tus communis chole- 
dochus. 

The gall bladder 
is a hollow sac, pyri- 
form in shape, which 
lies in a fossa on the 
inferior surface of the 
liver between the 
quadrate and right 
lobes. The sac measures 
about 10 cm. in 
length, 3 cm. in width 
at the base, and it has 
a capacity of about 
20 C.C. The gall 
bladder consists of a 
fundus, a body, and a 
neck. The fundus is 
the lowest portion, 
and is directed down- 
wards, forwards and towards the right, and when it is 
distended it lies behind the ninth right costal cartilage, pro- 
truding a little beyond, so as to come into contact with the 
posterior surface of the anterior abdominal wall. This part is 
completely covered with peritoneum. The body is that part of 
the gall bladder which lies between the fundus and the neck. 
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Fig. 5. — The gall bladder and biliary ducts, a, cavity 
of gall bladder ; b, neck of gall bladder ; c, cystic 
duct ; d, spiral valve of cystic duct ; e, common 
hepatic duct ; /, common bile duct ; g, duct of 
pancreas ; A, ampulla of Vater ; i, second portion 
of duodenum ; j, biliary papilla. (After Testut. ) 
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It lies in the fossa for the gall bladder, and is attached on its 
upper and anterior surface by connective tissue to the inferior 
surface of the liver. The lateral, inferior, and posterior surfaces 
are covered with peritoneum, which is reflected on to the 
inferior surface of the liver. The lower surface of the gall 
bladder is in contact with the first part of the transverse colon. 




Fir;. 6. — Portion of the riglit IoIjb of the liver, the gall bladder, and the colou, 
showing the mesentery which occasionally fixes the gall bladder to the colon. 



the first portion of the duodenum, and occasionally with the 
pylorus. The gall bladder may be fi.xed to the transverse colon 
by a fold of peritoneum, extending from the inferior aspect of 
the former viscus to the upper border of the latter. This 
condition is illustrated in Fig. 6. In rare cases the gall bladder 
has a mesentery, and when this is present it is suspended to the 
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inferior surface of the liver. Hochstetter ^ has recorded a case in 
which the gall bladder was attached to the liver on, the left side 
of the middle line, and in which there was no transposition of 
viscera. The mucous membrane of the gall bladder, when seen 
from the ulterior, is thrown into a number of folds which give 
it a honeycombed appearance (Fig. 7). As the body of the 
gall bladder nears the transverse fissure of the liver, it becomes 
narrower, and passes into the constricted portion or neck. The 
neck becomes narrower as it passes backwards, and is folded 
upon itself in an S-shaped manner, and when it reaches the 
transverse fissure it passes into the cystic duct. The cystic 
duct is a small canal, 
2-5 to 3"5 c.c. in 
length, which passes 
backwards and towards 
the left in the gastro- 
hepatic omentum,where 
it joins at an acute 
angle the common 
hepatic duct on its 
right side, so as to 
form the common bile 
duct. The mucous 
membrane of the cystic 
duct is thrown into a 
number of folds, which 
are called the valves of 
Heister. These valves 
usually have a spiral 
arrangement. The common bile duct measures about 7'5 c.c. 
in length, and in diameter 5 to 6 mm. It passes down- 
wards, first between the layers of the gastro-hepatic omentum, 
lying to the right of the hepatic artery and in front of 
the portal vein, then behind the first portion of the duodenum, 
and finally between the left aspect of the second part of the 
duodenum and the right margin of the head of the pancreas, to 
terminate in the lower part of the descending portion of the 
duodenum. After passing for three-quarters of an inch obliquely 
through the intestinal wall, it opens into the duodenum on the 
top of a small eminence, which is called the biliary papilla, and 

1 Hochstetter, Arch.f. Anat. u. Entwddngsgesch., Leipzig, 1886, s. 369. 




Fig. 7. — Mucous membrane of gall bladder as seen 
from the interior. (After Testut. ) 
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is situated on the posterior and left aspect of the intestine. As 
the common bile duct passes through the wall of the duodenum, 
it is joined on its left side by the duct of the pancreas, and then 
becomes dilated so as to form a small fusiform sac, which is 
called the ampulla of Vater. There is a slight constriction in 
the lumen of the duct at its point of entrance into the duodenum. 
The cystic duct and the gall bladder receive a small arterial 
branch from the right hepatic artery, which is called the cystic 
artery, and this vessel ramifies in the walls of both these 
structures. The cystic vein opens into the portal vein or into 
its right division. Purser ^ has described a case in which two 
gall bladders were met with, each sac having a distinct duct 
which joined the hepatic duct separately. 

Hepato-cystic ducts. — It occasionally happens that small bile 
ducts pass directly from the liver substance to the gall bladder. 
When these are present they are called hepato-cystic ducts. 
They have, however, only very rarely been observed in man. 

Topographical anatomy of the liver. — The liver, as we have 
already seen, lies in close contact with the lower surface of the 
diaphragm ; and below, it is in relation with the stomach, the 
first and second portions of the duodenum, the right kidney and 
suprarenal capsule, and the hepatic flexure of the colon. The 
liver, in an adult who is in the erect position, extends only a 
very short distance below the costal margin ; usually it extends 
about one-third or half an inch below the ribs, from the ninth 
to the twelfth, upon the right side. The apex of the left lobe 
of the liver is situated in the left side of the abdomen, about 
two or two and a half inches from the middle line of the 
sternum, and lies behind the lower border of the junction of the 
sixth rib with its cartilage. Behind, the liver extends down- 
wards as far as the first lumbar spine. Hence the lower border 
of the liver will be represented by a line which commences 
behind at the spine of the first lumbar vertebra, and passes 
forwards and upwards to the lower part of the eleventh rib, and 
thence along the costal margin of the right . side to the ninth 
costal cartilage, whence it crosses the subcostal angle to the 
eighth costal cartilage of the left side, and is then continued to 
the apex which lies behind the junction of the sixth rib with its 
cartilage at its lower border. The upper border of the liver is 
represented by a line which commences opposite the lower ' 

1 Purser, Trans. Acad. Med. Ireland, Dublin, vol.. v. p. 243. 
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border of the sixth rib^ at the junction with its cartilage, and 
passes to the right across the middle line just above the 
junction of the gladiolus sterni with the xiphoid cartilage, and 
thence to the junction of the fifth rib with its costal cartilage, 
from which point the line is carried first downwards and to the 
right, and then abruptly downwards to the spine of the first 
lumbar vertebra. 

The height of the liver varies with the movements of 
respiration ; thus, during inspiration, the lower border is somewhat 
below the above-mentioned line ; whilst during expiration it lies 
above that level. In the recumbent position the greater portion 
of the liver recedes underneath the ribs, and only a small part 
in the subcostal angle can be felt. 

The liver is proportionately much larger in children, 
especially in infants, than in the adult. On this account the 
lower margin of the gland extends a variable distance below the 
costal border. It may be felt in some cases to extend one-third 
of the way towards the umbilicus. The left lobe also is com- 
paratively much larger in children, and on this account it 
extends beyond the nipple line, and passes towards the 
• neighbourhood of the spleen. 

The gall Madder lies in the right hypochondriac region, its 
fundus being situated immediately behind the ninth right costal 
cartilage. In the erect position the fundus projects a little 
below the costal margin, but in the recumbent position it usually 
lies completely hidden by the ribs and their costal cartilages. 
The main part of the vesicle lies at a higher level and in a 
much deeper plane. 

The common hile duct lies at first in the gastro-hepatic omen- 
tum, a little to the right of the middle line, and the last part 
behind the duodenum, and slightly more to the right. It must be 
remembered that the common bile duct is in very close relation 
with the portal vein, which lies immediately behind it and to 
the left ; whilst the hepatic artery is just to the left, and in the 
same plane. Immediately behind these structures, and only 
separated by the two layers of peritoneum which are the bound- 
aries of the foramen of Winslow, there lies the inferior vena 
cava, and a little further to the left the abdominal aorta (Fig. 8). 

The development of the liver. — In early foetal life the 
stomach and duodenum are connected with the anterior body wall 
by a mass of mesoblastic tissue, which has been termed the 
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ventral alimentary mesentery. In this run the two vitelline veins, 
bringing the blood from the yolk sac. The body cavity is in 
this early condition bilaterally symmetrical. There arises from 
the fore-gut in the human embryo, before the fifteenth day, a 
short hollow diverticulum, and shortly afterwards a second 
diverticulum appears. A close network of anastomosing rods of 
cells is formed from these rudiments. The arrangement of the 
gland at this stage resembles the permanent condition in the 
reptile and amphibian. This development of cell cylinders, 
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Fig. 8. — Diagram of a section through the gastro-hepatic omentum, at the level 
of the foramen of Winslow, a, Lesser omentum or gastro-hepatio omentum ; 
6, common hile duct ; c, hepatic artery ; d, portal vein ; e, foramen of 
Winslow ; /, lesser sac of peritoneum ; g, lohulus Spigelii ; h, twelfth 
dorsal vertebra ; i, inferior vena cava ; j, abdominal aorta ; Jc, right kidney ; 
I, right suprarenal capsule ; m, left suprarenal capsule ; n, left kidney. 



derived, of course, from the hypoblast, occurs in the ventral 
alimentary mesentery. At the same time, the vessels in this 
tissue multiply, and thus furnish a blood supply to the primitive 
liver, which has, however, a somewhat complicated arrangement. 
The original hollow diverticula from the fore-gut represent the 
right and left hepatic ducts. Where they open into the 
duodenum an outgrowth gradually develops, and in this way the 
bile duct is formed. In the second month a subordinate out- 
growth from this occurs to form the cystic duct and the gall 
bladder. The bile capillaries arise by a canalisation of the 
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primitive cell cylinders ; and, as the tubular arrangement of the 
liver gradually becomes lost, these bile capillaries are found to 
be bounded simply by two liver cells. These bile capillaries 
branch freely and anastomose laterally, and thus an individual 
liver cell comes to have a bile capillary on more than one 
aspect. At first the liver is symmetrical, but after the fourth 
month the right lobe begins to preponderate. At the end of 
the second month the liver forms a large part of the weight of 
the whole embryo — roughly, one-half ; and this predominance 
of the organ naturally suggests important functions during early 
embryonic life. It presumably modifies the nutrient matter 
brought by the allantoic (umbilical) veins, and during embryonic 
and fcetal life acts also as an excretory organ. The size of the 
liver, compared with the rest of the body, gradually diminishes 
as gestation proceeds, so that at birth the proportion is 1 to 18. 
The ventral alimentary mesentery also conducts the 
allantoic veins to the liver. One of these disappears later, and 
only the left persists as the umbilical vein till birth, when that 
also becomes obliterated. The suspensory ligament is finally 
derived from that portion of the ventral alimentary mesentery 
which is between the liver and the anterior body wall. That 
portion between the liver and the stomach and duodenum 
(i.e. dorsal to the liver) becomes the gastro-hepatic omentum. 
The vascular arrangement in the liver develops in man some- 
what differently from the course in most other mammals. It 
must be remembered that at one time three pairs of veins are 
emptying into the sinus venosus of the heart — (a) the 
Cuvierian, returning blood from the embryo itself ; (6) the 
vitelline, returning the blood from the yolk sac ; and (c) the 
allantoic, returning blood from the placenta. The Cuvierian 
veins have no special significance as regards the liver. It is, 
however, necessary to follow out the changes in the other two 
pairs. The vitelline veins are closely associated with the liver, 
and become lost in it as development proceeds. Early in the 
fourth week these veins become interrupted in their course through 
the liver by the establishment of a set of capillaries. In this 
way are formed veins supplying blood to the liver substance and 
conducting blood from the liver substance. These are the 
vencB advehentes and the vence revehentes. The right and left 
.vitelline veins become connected by three commissural vessels 
just before they enter the liver, one of these being dorsal to 
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the gut, and the other two ventral. Two vascular rings or 
sinus annulares are thus formed. The afferent hepatic vessels 
arise from the upper of these rings. The right and left 
vitelline veins later unite to form a single vein, and connected 
with this vein are vessels bringing blood from the intestine, and 
thus the portal vein originates. With respect to the two 
annular sinuses, the left half of the upper and the right half of 
the lower become obliterated; a single vessel thus becomes 
formed, having a spiral course round the gut. The allantoic 
veins during the fourth week lose their connection with the 
sinus venosus. The only important remnant of these is the 
left allantoic vein, which joins the upper sinus annularis as this 
is breaking up in the liver substance. At a certain stage in the 
human embryo, at about the twenty-third day, the blood 
returning to the heart by the vitelline and allantoic veins must 
necessarily pass through the capillaries of the liver. But, later, 
a direct passage to the heart becomes formed between the 
developed portal vein, just as this is breaking up into the liver 
substance, and the right hepatic vein (the proximal portion of 
the right vitelline vein). This is known as the ductus venosus 
or vena aurantii. This appears to be a new vessel in the 
himian embryo, though in the rabbit it corresponds to a portion 
of the paired vitelline veins. The left hepatic vein subsequently 
loses its direct connection with the heart, and a new com- 
munication with the sinus venosus becomes established. The 
posterior vena cava develops later by joining the sinus venosus. 
This is formed by the junction of the iliac veins, and is at 
first quite insignificant. During foetal life, therefore, the blood 
which has come to the liver by the umbilical vein has two 
alternative routes open to it. A part may go by the afferent 
hepatic vessels through the substance of the liver, the larger 
part goes direct through the ductus venosus to the heart. The 
■ ductus venosus disappears at birth with the obliteration of the 
umbUical vein. The blood passes to the liver by the portal 
vein only, and is able to reach the heart only by traversing the 
substance of the liver. The umbilical vein and the ductus 
venosus are generally obliterated by the sixth or seventh day. 

The Structdee of the Liver. 
The mammahan liver at first sight bears but little re- 
semblance to the usual plan upon which a gland is arranged. 



STRUCTURE. 



25 



In lower animals the typical glandular arrangement is more 
apparent, and in its early development, even in the mammal, it is 
more easily seen. The reason for the departure from the typical 
form is probably to be found in the fact that with higher 
animals the functions of the organ have become modified, so that 
its primitive function of the secretion of bile becomes less 
conspicuous, and its adaptation to that function alone less 
obvious. 

In the frog, and to some extent in the mammalian embryo, 
we find a simple tubular liver, consisting of cells arranged 
around a lumen, into which is poured the secretion of those 
cells. The liver of such an animal may be aptly compared to 
the secretory portion of the mammalian pancreas, and betrays 
apparently more resemblance to this than to the mammalian 
liver. The fundamental difference, however, between the liver 
of the amphibian and the mammal lies in the fact that the 
lumen into which the bile is secreted is in the latter a mere 
chink between two hepatic cells, whereas in the former it is a 
definite passage bounded by many hepatic cells. These narrow 
passages are called bile capillaries, and they show considerable 
anastomosis. This, however, is also the case in the simple tubular 
liver of the amphibian. 

The cells of the mammalian liver are massed into lobules. 
They have a definite arrangement in these lobules, being dis- 
posed as rods or columns of cells, set in a radial manner from 
the centre of the mass. Between the columns, blood vessels 
pass from the periphery towards the centre. Between the 
cells also, there are the narrow passages forming the bile 
capillaries, which anastomose freely, but pass the bile to the 
periphery of the lobule, where it is received in larger vessels, 
the bile ducts. The lobules are sometimes definitely separated 
from one another by septa of areolar tissue, continuous with the 
external fibrous covering of the liver. This occurs in the pig 
and the camel. In the rabbit the lobules are not so definitely 
bounded, in man they are even more confluent. 

Around the lobule are numerous blood vessels. These are 
either branches of the portal vein, branches of the hepatic vein, 
or branches of the hepatic artery. The branches of the portal 
vein and hepatic artery, as they ramify through the organ, receive 
together with the bile ducts a loose but strong sheath of areolar 
tissue, enclosing the three vessels together, and forming what 



26 



ANATOMY, 



are termed fortal canals. This capsule of areolar tissue is 
frequently called Glisson's capsule. The hepatic veins are in- 
vested by a small amount of areolar tissue, which binds them 
to the glandular substance, and prevents their collapsing after 
becoming empty. These have been called hepatic canals. In 
the loose areolar tissue investing the vessels are numerous 
lymphatics. From the branches of the portal vein, as they 
ramify around the lobules, being then called interlobular 




Fig. 9. — Diagrammatic section of a lobule of the liver, a, interlobular vein ; 
b, intralobular vein ; c, intralobular capillaries ; d, interlobular artery ; 
e, branches of interlobular artery ; /, interlobulal- biliary canal ; g, branches 
of biliary canal in the lobule, forming the intercellular canaliculi ; h, biliary" 
canaliculi in transverse section ; i, hepatic cells ; j, interlobular lymphatic 
vessels ; k, intralobular lymphatic vessels ; I, intralobular connective tissue. 
(After Testut.) 

veins, numerous vessels proceed gradually between the columns 
of hepatic cells towards the centre of the lobule, or towards one 
particular radius, along which the efferent vein of the lobule 
conducts the blood. The finer lobular vessels anastomose, and 
form a capillary network in the lobule, the distance apart of .two 
adjacent capillaries being no greater than the diameter of two 
liver cells. The capillary vessels themselves are comparatively 
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large. The central vessel into which the blood is poured is 
called the intralobular vein, and proceeds along one of the 
radii of the compressed sphere to which the lobule may be 
compared, to a vein at the periphery of the, lobule called the 
suUobular vein. The sublobular veins, by confluence, gradually 
form the larger branches of the hepatic veins. 

The hepatic artery finally terminates in three sets of vessels, 
entitled the vaginal, capsular, and interlobular. The first supply 
the portal canals, the second spread out in the fibrous coat on 
the surface of the liver, the last supply blood to the walls of the 
interlobular veins and bile ducts, and possibly to the extreme 
peripheral parts of the lobule. 

The hepatic cells are polyhedral in form, and have a dia- 
meter varying from -017 mm. to -022 mm. They have no 
cell membrane. They frequently contain granules in their cell, 
substance. The nuclei are round and clear, and have generally 
one or two nucleoli. After fatty diet the cells may be found to 
contain fat, more conspicuously seen in those cells near the 
periphery of the lobule. 

The cells frequently contain glycogen, and after the glycogen 
is dissolved out the cell may show a vacuolated appearance. In 
the frog, where one aspect of the cell is connected with the 
blood supply and another with the bile capillary, it is easy to 
make out that the glycogen is laid down in that part of the cell 
nearest the blood supply. In the mammal this is not so easily 
shown, as the same face of the cell may be in one part connected 
with the bile capillary and in another with the blood vessels, but 
the irregularity seen after dissolving out the glycogen probably 
depends upon the same arrangement. 

The bile capillaries between the cells can be demonstrated, 
either by the silver-chromate method, or by killing the animal, 
an appropriate time after the administration of sulphindigotate of 
soda. They are probably channels grooved out between the 
cells, as far as their origin is concerned, and possibly have 
connection, at certain times, with other vacuoles which form 
within the cells. 

The bile ducts, as observed between the lobules, have walls 
composed of a fine fibrous tissue, with a lining of columnar 
epithelium. They have both longitudinally and circularly dis- 
posed muscle fibre in their walls. In the bile ducts of 
intermediate size numerous openings are to be observed, but 
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these are the mouths of simple tubular recesses rather than 
of glands. In the larger bile ducts a considerable amount of 
elastic tissue occurs, and in the main ducts mucous glands are to 
be found. 

The gall bladder possesses a peritoneal investment, a mus- 
cular and connective tissue coat of much strength, and a mucous 
lining. This is found, after death, elevated into numerous ridges 
with corresponding depressions (Fig. 7). The whole is covered by 
columnar epithelium, and mucous glands are present in the walls. 
The hepatic duct, the cystic duct, and the common bile duct, 
have the ordinary characters of the larger bile ducts. 

The nerves of the liver, derived mainly from the left pneumo- 
gastric and the solar plexus, are described as terminating in fine 
arborisations, and distributed to the walls of the blood vessels 
and biliary ducts, and also between the hepatic cells. It is also 
said that such medullated nerves as enter the liver are dis- 
tributed to the liver cells, whilst the non-meduUated supply 
almost exclusively the blood vessels. 

The " aberrant ducts," described by Ferrein, and later by 
Kiernan, represent portions of liver which were of importance at 
an earlier period of development, but which have since imder- 
gone atrophy. 



CHAPTER II. 

THE FUNCTIONS OF THE LIVES. 

Though in earlier times, from its connection with a disordered 
state of the body, the secretion of bile was considered the 
function of the liver, at the present day we are disposed to 
consider the formation of bile as less important than other 
functions. Probably of greater importance to the animal body 
is the influence the liver brings to bear upon carbohydrate foods, 
upon proteid foods, and upon the formation of substances ex- 
creted in the urine. Of much importance, also, is this organ in 
changing such substances as probably result from muscular 
metabolism ; and in proportion to its metabolic activity 
and absolute bulk its relation to the heat formation of the 
animal body must be duly estimated. Though the bile, then, 
is to be looked upon as a " comparatively insignificant bye- 
product," its formation may be conveniently considered before 
other functions of the liver. 

The secretion of bile by the liver. — Though, in general, the 
rate of secretion of a gland depends upon the demand made 
periodically for the secretions, yet in the case of the liver we 
have a secretion of bile which is continuous, though subject to 
alteration of rate influenced by the progress of digestion in the 
alimentary canal. We can in this sense compare the secretion 
of bile rather with the secretion of the kidney than with that of 
other glands opening into the alimentary canal. As, however, 
the constant inflow of bile to the alimentary canal might be 
somewhat harmful to the organism, we have (at any rate in 
carnivora) an apparatus in which the bile secreted in the intervals 
of digestion may be conveniently stored. The quantity of bile 
secreted by man has been estimated in cases of biliary fistulae, 
some of which, however, occurred in patients so far removed from 
the normal condition as to make any exact conclusion drawn 
from them extremely hazardous. Nevertheless, other cases, 
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though permitting observation by reason of the fact that a 
biliary fistula existed, yet showed the patients to possess, in 
the main, all the signs of health, so that deductions as to the 
absolutely normal condition of the secretion of bile might be 
made without any large error being included. 

Such a case is that recorded by Copeman and Winston,^ in 
1889. Here occlusion of the common duct, due to a calculus, 
existed, the patient showing the usual symptoms of jaundice. 
The gall bladder was opened, and a fistula resulted, through 
which the whole of the bile formed was passed. The jaundice 
gradually disappeared, the urine lost its bile reaction, but the 
stools remained greyish and free from bile. This case, then, 
affords an example of the way in which the possible purposes of 
the formation of bile might be separated. As far as bile con- 
stitutes a discharge of waste material, its function was not inter- 
fered with, but any powers it possesses of influencing digestion 
were lost. 

From the observations of Copeman and "Winston it was 
found that the quantity of bile secreted in twenty-four hours 
averaged 779'6 c.c. This agrees fairly closely with a series of 
observations made about the same time on a patient of Mayo 
Eobson,^ in which the quantity was found to average 850 c.c. in 
twenty-four hours. In the first case the solids per diem were 
11 '09 grms. ; in the second, 15 '2 8 grms. 

As regards variation in the rate of secretion, it seems that 
there is an increase soon after a meal is taken, then a diminution, 
followed by a subsequent minor increase. 

We proceed next to a consideration of the different influences 
which affect the secretion of bile. The first question that may 
be asked is, How far does the absorption of bile in the intestine 
influence the further secretion ? 

It was pointed out by Schiff^ that withdrawal of bile leads 
to a diminution in the secretion, but if bile be allowed to flow 
into the intestine the secretion is increased again. From this 
he argued that a portion of the secretion absorbed in the in- 
testine furnishes material for further secretion. This has been 
confirmed by Prevost and Binet,* and Wertheimer,^ who, on inject- 

1 Copeman and Winston, Journ. Anat. and Physiol., London, vol. ix. p. 213 et sea. 

2 Mayo Eobson, Proc. Roy. Sac. London, vol. xlvii. p. 499 et sen. 

3 Schiff, Arch. f. d. ges. Physiol., Bonn, 1870, iii. s. 598. 

* Prevost and Binet, Rev.med. de la Suisse Rom., Geneve, 1888 No. 520. 
5 Wertheiraer, Arch, dephysiol., norm, etpath., Paris, 1891, pp'. 724 et seq. 
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ing foreign bile into the blood vessels or into the stomach of an 
animal, found the characters of the foreign bile in the secretion 
of the animal. It seems, therefore, possible that the secretion 
of bile depends to some extent upon absorption from the alimen- 
tary canal, and thus a kind of circulation of biliary constituents 
occurs. 

The next question that arises is, How far does the secretion 
of bile depend upon the circulation of blood through the liver ? 

Cases have been cited, such as those of Abernethy,^ in which 
the portal vein opened into the vena cava inferior below the 
liver, yet the secretion of bile was not apparently interfered 
with. Experimentally, the portal vein has been ligatured, and 
a connection made between the vena cava inferior and the portal 
vein. Here no arrest of secretion of bile was observed. We 
may suppose, therefore, that in cases of occlusion of the portal 
vein, the hepatic artery can supply the liver with the essentials 
for the formation of bile. 

Finally, with respect to the influence of the nervous system 
upon the secretion of bile, a general fall of blood pressure, brought 
about by nervous agencies, affects the secretion of bile adversely. 
Section of the splanchnic nerves, causing a dilatation of the 
blood vessels of the abdominal area, also causes an increase in 
flow of bile. We have evidence, then, that the secretion of bile 
depends, within limits, upon the blood flow through the liver, 
but at present we are without evidence as to any direct central 
or local nervous mechanism affecting the secretion of bile. 

The pressure of the secretion of bile, though low as com- 
pared with that of saliva, yet is higher than that of the portal 
vein. 

If the outflow of bile be prevented, the secretion becomes 
reabsorbed, and the constituents, or at any rate the pigments, are 
excreted by the urine. The fact that the bile salts are not in- 
variably associated with the pigments in icteric urine, suggest 
that they are not so conspicuously waste substances as the latter 
are. The reabsorption of the bile that occurs is through the 
medium of the lymphatics with which the liver is plentifully 
supplied. 

The composition of the hile. — -The composition of bile, as 
obtained from the cases of biliary fistulte previously referred 
to, does not show any great variation. 

■ : ; ' - 1 Abemethy, PhU. Trans., London, 1793, p. 61. 
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One example may therefore be taken as indicative of the 
several observations. 

Water 98*474 per cent. 

Solids :— 

Glycocholate of soda 



J 



•349 



Taurocholate of soda 

Soaps 

Cholesterin 

Lecithin 

Fats . 

Mucinoid matter, pigments, etc. , '461 

Inorganic salts . . . "641 



•075 



1-526 



100-000 



The characters and significance of these constituents reqiiire 
some comment. 

The bile of all animals contains either glycocholic or tauro- 
cholic acid, or both. In herbivora, glycocholic acid is the more 
important ; in carnivora, taurocholic acid. In man, glycocholic 
acid is predominant ; taurocholic acid being frequently absent. 

The bile salts may be prepared as follows in the form of 
Platner's " Crystallised Bile." The bile is mixed with animal 
charcoal, and evaporated to dryness in a water bath. When 
completely dry, an extract is made with absolute alcohol. To 
this extract anhydrous ether is added, and a white amorphous 
precipitate forms, which after a day or so shows masses of 
crystals. These crystals are the salts of glycocholic and 
taurocholic acids. 

These two acids are recognised by means of Pettenkofer's 
reaction. The solution supposed to contain the acid is freed 
from albuminous matter, and a few drops of a strong solution 
of cane sugar are added, and the mixture well shaken. Strong 
sulphuric acid is added, drop ■ by drop, and a purple colour is 
developed. It has been shown that this reaction depends upon 
the formation of furfurol, and Mylius modifies the test by 
substituting a solution of furfurol for cane sugar. In connec- 
tion with Pettenkofer's reaction, it must be remembered that 
other substances besides bile salts give a somewhat similar 
result with the reagents used in the test. To completely 
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identify the bile salts, it is necessary to confirm by means of 
spectroscopic examination of the colour produced in the Petten- 
kofer reaction. Two marked absorption bands occur if bile salts 
are present, the centres of the bands corresponding to A,527 and 
X487. 

With respect to the nature of these bodies, by decomposition 
glycocholic acid yields cholalic acid and glycin (amido-acetic 
acid), whilst taurocholic acid yields cholalic acid and taurin, this 
latter being a sulphur-containing body. 

The colouring matters of bile attracted attention for obvious 
reasons earlier than the other constituents. In the commence- 
ment of the present century, Gmelin pointed out the effect of 
nitric acid in producing changes in the colour of bile. 

To the pigment causing the orange or golden-yellow colour 
of the bile of man and carnivorous animals the name bilirubin 
has been applied. It is also found in the blood serum of the 
horse, in gall stones, and in old blood extravasation it exists as 
microscopic crystals, to which the name of htematoidin was 
applied by Virchow. Biliverdin imparts the green colour to the 
bile of herbivorous animals, and it is presumably identical with 
the green pigment obtained by the action of oxidising reagents 
on bilirubin. 

The presence of these pigments is usually ascertained by 
means of nitric and nitrous acids (Gmelin's reaction). If such 
acid be allowed to come into contact, avoiding mixing, with the 
solution of the pigments, a series of colours will be seen. In 
the case of bilirubin, zones of green, blue, violet, red, and reddish 
yellow will be seen in order, the latter being nearest the acid. 
To be certain that the pigment is really a bile pigment, the 
whole series of colours must be seen, or the colour change 
examined spectroscopically. The substances formed giving the 
reddish yellow colour and constituting the last of the oxidation 
changes, have applied to them the single name clioletelin. 

There are also certain chromogens existing in the bile of 
some herbivora, which, under the influence of the decomposition 
occurring when the bile is exposed to the air, yield pigments 
with well-marked absorption spectra. Such a body is cholo- 
hcematin, obtained from the bile of oxen and sheep. 

The mucinoid substance of bile demands a brief reference. In 
the ox the so-called mucin is mainly nucleo-proteid; in human bile 
there is very little nucleo-proteid and a large amount of mucin. 

3 
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The cholesterin that occurs in bile may be looked upon as 
the excess separated from the blood, which has arisen from 
metabolic changes in nervous tissues. 

Finally, as far .as the composition of bile is concerned, it 
must not be lost sight of that iron is a constant constituent. 

The origin of the bile acid. — Glycin and taurin probably 
arise from proteid metabolism in the body generally. Yet they 
by no means represent the entire amount of the proteid decom- 
position that occurs. An increase in the supply of proteid food 
to an animal does not proportionately increase the nitrogen and 
sulphur of the bile. The cholalic acid which unites with these 
bodies is probably furnished by the liver cells, but the nature of 
the process whereby this is brought about we are ignorant of. 
We do not know why taurocholic acid is predominant in the 
bile of one animal, whilst glycocholic is of greater importance in 
another. It may, however, be pointed out that, agreeable to the 
larger consumption of proteids in the carnivorous animal, we 
have taurocholic acid which contains sulphur, as would naturally 
be expected. Nevertheless, the glycin also is a product of 
proteid decomposition. 

The origin of the bile pigments. — Virchow, about 1850, 
pointed out the resemblance of the haematoidin found by him in 
old blood clots to the bile pigment. Precise experiments have 
been performed often since then, all tending to prove the change 
of blood pigments into bile pigments. Moreover, the formulae of 
hfematin and bilirubin have a very close relationship, and 
hsematin deprived of its iron (haematoporphyrin) is apparently 
of the same percentage composition as bilirubin. 

Amongst vertebrates, Amphioxus alone does not possess 
red blood, and forms no bile-colouring matters. If the haemo- 
globin becomes changed into bilirubin, the iron element must be 
separated before bilirubin is formed. This is found to be the 
case ; the liver cells contain iron in combination, and in excessive 
destruction of red corpuscles the iron is present in large quantity 
in the liver. 

The nature of jaundice. — We now look upon jaundice as 
invariably produced by causes which obstruct the outflow of bile, 
or in some way modify the pressure under which it passes along 
the bile ducts. The bile in these cases is partially reabsorbed by 
the lymphatics, passed to the thoracic duct, and thence into the 
blood. If the amount is such that the kidneys cannot secrete 
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it entirely, it is found staining the tissues and giving the 
characteristic colour to the skin. That the bile is reabsorbed 
from the bile ducts in this manner, is proved by simultaneously 
ligaturing both the common bile duct and the thoracic duct. 
It is then found that the bile pigments no longer colour the 
urine, and no jaundice is obvious. 

In earlier days it was thought that the liver acted rather as 
a separator than as a producer of the bile. It was thought that 
two forms of jaundice could occur, the jaundice from suppression 
of the liver function in separating, and the jaundice from ob- 
struction of the outflow of bile from the liver. But it has now 
been conclusively proved that if the liver be extirpated, or 
rendered functionless by isolation, no accumulation of biliary 
constituents results. 

From researches of Kiihne and others, about 1860, it was 
thought that jaundice could have a double origin, that there 
could be a limmatogenic as well as a hepatogenic jaundice. The 
injection of blood pigments into the circulation caused at one 
time the presence of haemoglobin in the urine, at another of 
bihrubin. The latter resulted if a bile acid was simultaneously 
injected. It was necessary to see whether this change of 
haemoglobin into bilirubrin really occurred in the blood. The 
evidence adduced by many observers was, however, in favour of 
the change occurring actually in the liver. The experiments of 
Minkowski and Naunyn practically settled this question. In- 
halation of arseniuretted hydrogen causes the appearance of 
bile-colouring matters in the urine in ducks and geese. If the 
liver were isolated by ligature, haemoglobin was found replacing 
the bile pigment. In order that bile pigment should be pro- 
duced, the haemoglobin set free in the blood by the action of 
arseniuretted hydrogen must be acted on by the liver. If not 
so acted on, it appears as simply blood pigment. All the 
evidence, indeed, tends to indicate that there is no such 
occurrence as hsematogenic jaundice. 

The modification of iile in abnormal conditions. — After the 
administration of certain drugs, phenylhydrazin, toluylenediamin, 
pyrogallol, etc., oxyhaemaglobin may occur in the bile. This 
seems to depend upon insufficient elimination by the kidneys. 
In obstructed venous circulation, albumin may be found in the 
bile. Sugar occurs in diabetes, urea is frequently found after 
death in the bile, when Bright's disease or cholera have proved 
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fatal. Lencin and tyrosin have been found after death from 
acute yellow atrophy. 

In pyrexia the quantity of bile is diminished, and the bile 
pigments may be so much diminished as to leave the bile 
practically colourless. This has been noticed to occur during 
that part of the day when the temperature was highest. 

Occasionally a calculus may be impacted in the cystic duct, 
and acting as a valve may permit of the exit but not of the 
entrance of fluid into the gall bladder. A fluid may then be 
passed from the gall bladder, which is colourless, highly viscous, 
and of alkaline reaction. It is a secretion of the gall bladder; 
A calculus may completely occlude the gall bladder, which then 
becomes distended, sometimes enormously, by such a fluid, causing 
the so-called dropsy of the gall bladder, or hydrops cystidis fellem. 
We must not, however, regard this as a normal secretion of the 
gall bladder. 

Cholagogues. — It has been long known clinically that certain 
drugs cause an increase in the amount of bile secreted. 
Eutherford investigated this question very elaborately. He 
found that many drugs might be classed as " hepatic stimulants." 
Amongst the more powerful of these are sodium phosphate, 
mercuric chloride, ipecacuanha, colchicum, jalap, aloes, colocynth, 
sodium benzoate, and salicylate ; much feebler are rhubarb, nitro- 
hydroehloric acid. Some investigators have denied that any 
true cholagogic action is to be ascribed to these drugs. Positive 
results have, however, been attained by Eosenberg, who said 
that olive, oil, bile and sodium salicylate, were true cholagogues. 
Santonin is also said to be of this character. The great flaw in 
Eutherford's experiments, and in those of many others, lies in 
the fact that the bile had been entirely diverted from the 
intestinal canal, and thus the re-absorption of some of the con- 
stituents which normally occurs was prevented, and thus an 
abnormal condition of the animal ensued. 

To whatever extent the secretion of the bile may be affected 
by the administration of certain drugs, there is no doubt that 
the bile may act as a vehicle for the elimination of certain 
metallic poisons. But as long as the hepatic membranes are 
complete and impervious, probably even when the blood is 
teeming with micro-organisms, none of these will pass into the 
biliary secretion. 

The glycogenic function of the liver. — There seems little 
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doubt that a large proportion of the carbohydrate material 
of food is not made use of immediately in the body, but 
that, passing by the portal vessels to the liver as dextrose, 
it is stored up in the hepatic cells as glycogen, to be 
drawn upon as required by the animal. A hot-water extract, 
made from the liver of an animal immediately after death, 
contains a large quantity of glycogen ; similar extracts made 
some hours after death contain no glycogen, but sugar. 
Apparently, therefore, the glycogen is not in a stable condition, 
but is easily changed in the body into sugar. 

After much hard work, an animal is found to have but 
a small amount of glycogen in its liver, unless at the same time 
it is plentifully fed ; and this food need not necessarily be 
carbohydrate, proteid food will also result in glycogen being 
stored. We may say that the great weight of evidence is that 
glycogen leaves the liver as sugar, though it is at the same time 
possible that some proportion may pass out in other com- 
binations. 

The formation of urea in the liver. — It is not possible to 
trace the urea present in the urine, from any other important 
source than the liver. It is probable that not only is the 
excess of nitrogenous food passed out from the liver as urea, 
but also that the nitrogenous waste derived from various parts 
of the body receive, by the metabolic activity of the liver, a 
final fashioning into urea. 

If an excised liver have passed through it, under appropriate 
conditions, ammonium carbonate, urea is formed. This is not 
the case if it be passed through the kidney or the muscles. 

If blood from an animal killed in digestion be passed 
through the liver, urea is found, and this cannot be referred to 
washing out urea from the liver. In acute yellow atrophy of 
the liver, urea may be replaced by leucin and tyrosin in the 
urine. 

Though one cannot give the stages passed through by 
proteids towards urea with any definiteness, yet there seems 
little doubt that the changes that occur in this direction take 
place largely in the liver. 



CHAPTEE III. 

JAUNDICE. 

Jaundice is essentially a symptom of a disease or diseases, and is 
not a disease itself. It occurs in the course of many hepatic 
and hihary affections, as well as in diseases which primarily and 
chiefly involve organs other than the liver and the biliary system. 
Jaundice can be defined as a condition or state in which bile- 
colouring matters are present in the urinary excretion, and the 
conjunctivse, skin, and mucous membranes are stained a more or 
less pronounced yellow, brownish yellow, or greenish yellow, by 
the deposit in their tissues of the biliary pigments. 

Pathology of jaundice. — According to the results of a number of 
recent researches concerning the pathology of jaundice, it appears 
to be quite clear that the symptom is due in every case to the 
presence of an obstruction, partial or complete, to the flow of the 
bile along the intra- or extra-hepatic bile ducts. It has already 
been stated that the bile pigments are physiological derivatives 
of the pigment of the blood, that is to say of hsemoglobin ; and by 
some authorities it is said that the pigment of the blood can be 
transformed into bile-colouring matter by organs other than the 
liver. This being assumed, it was supposed that a hsematogenous 
variety of jaundice could be produced, owing to the formation of 
the bile-colouring matter in some part of the circulatory system 
from the blood pigment. This view of the pathology of jaundice 
has been shown to be incorrect by the recent experiments of 
Fleischl,! Kunkel,^ Kufferath,* and Vaughan Harley.* Thus it 
has been demonstrated conclusively by these experimenters that 
no jaundice results if the common bile duct and the thoracic 
duct of an animal be simultaneously ligatured. The work of 

1 Fleischl, Arh. a. d. physiol. Anst. m Leipzig, 1874, s. 24. 

2 Kimkel, ibid., 1875, s. 112. 

3 Kuffcrath, Arch.f. Physiol., Leipzig, 1880, s. 92. 
* Vanghan Harley, ibid., 1893, s. 29. 
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Vaughan Harley upon this subject has clearly shown that the 
above view is the only correct one. Minkowski and Naunyn^ 
have isolated the liver in birds by the application of ligatures to 
the hepatic vessels and duct, and they have afterwards examined 
the blood of the animal experimented upon, but in no case have 
they been able to demonstrate the existence of any of the biliary 
pigments in the blood. The statement that the bile pigments 
are formed only in the liver, is supported clinically by a case 
which has been observed and recorded by Hanot and Gombault. 
The patient was a man who sutfered from a chronic peritonitis, 
and in whom the common bile duct and the vessels in the portal 
fissure were slowly and gradually obliterated, owing to the inflam- 
matory process. The secretion of bile gradually diminished as 
the obstruction to the circulation increased, until finally the 
production of bile pigment ceased. From these considerations 
it appears to be certain that the mechanism of the production of 
jaundice is as follows : an obstruction arises which impedes, re- 
tards, or arrests the flow of bile along some portion of the biliary 
ducts, and as a result the bile is secreted at a higher pressure 
than normal. Next, the bile passes from the intra-hepatic bile 
vessels into the small lymphatic vessels which lie in the im- 
mediate neighbourhood of the bile capillaries, whence it is carried 
into the larger lymphatic channels in the liver, and from these 
into the thoracic duct and the general blood system. By the 
blood stream the colouring matter is carried to the tissues of the 
body generally ; when it reaches the kidneys part of it is ex- 
creted by these organs and hence it is voided in the urine, whilst 
a portion is deposited in the tissues, this deposit occurring first 
in the conjunctivse and next in the skin. The first signs of 
jaundice are the presence of bile pigments in the urine, next 
pigmentation of the conjunctivse and skin, and last of all deposit 
of pigment in the tissues generally. White fibrous tissue appears 
to be the commonest tissue to be stained, whilst the teeth, hair, 
cartilage, and the central nervous system do not become a seat 
of the deposit of the pigment. Exudations from serous surfaces, 
such as ascitic fluid and the fluid which is found in the peri- 
toneum, pleura, and arachnoid, are usually stained with the bile 
pigment. The physiological secretions of the salivary and lach- 
rymal glands do not contain any bile-colouring matter during an 

1 Minkowski and Naunyn, Arch. f. exper. Path. u. Pharmacol., Leipzig, Bd. xxi. 
s. 1 et sea. 
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attack of jaundice. The secretion of 'the mammary gland 
during lactation may be stained yellow, owing to the presence 
of bile pigments ; this, however, is not constant, and it has only 
occasionally been observed. The secretion of the sweat glands 
becomes stained with the pigments during an attack of jaundice. 
In order to allow the development of jaundice as a result of 
biliary obstruction, it is requisite that the hepatic cells should 
by their activity produce bile which contains the ordinary 
pigments. 

Causes of jaundice. — The morbid processes which may be the 
cause of an attack of jaundice are rather numerous. They act 
directly in some cases and in others indirectly, but in all it will 
be found that a condition of obstruction to the flow of bile along 
the ducts has been induced. These morbid processes may affect 
the lumen of the biliary channel alone, or they involve the tissues 
which form its walls, or they may be seated for the most part in 
the anatomical structures which lie in the immediate neighbour- 
hood of the ducts. In the first group we shall include gall stones, 
parasites, and foreign bodies, which have gained an entrance into 
the bile channels. When a gall stone is the cause, it will usually 
be found to have become impacted in some part of the common 
bile duct, or in the common hepatic duct. In the majority of 
cases gall stones take their origin in the gall bladder, and as long 
as they remain in this sac they do not produce biliary obstruction, 
except under exceptional conditions, to which we shall refer later. 
When they are expelled from the gall bladder, they pass along 
the cystic duct, and thence into the common bile duct. The 
stone may be arrested in some portion of the cystic duct, and 
when this occurs it may or may not result in jaundice, according 
to the amount of interference which is produced in the flow of 
the bile along the common bile duct. The flow of bile along the 
common bile duct is not usually affected in these cases. When 
the calculus has passed into the common bile duct, it may either 
pass along this canal into the duodenum, or it may be arrested 
in some part of its course. The most common place for it to be 
arrested is the portion of the duct immediately above its entrance 
into the duodenum, since at this point the lumen of the duct is 
narrower than at any other part. It is not, however, uncommon 
to find the calculus arrested at other points, especially in the 
gastro-hepatic omentum. In rare cases, the calculus, after it has 
passed from the cystic duct into the common bile duct, slips 
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backwards along the common hepatic duct and is arrested in 
some part of this canal. When a calculus has been arrested, 
either in the common hepatic duct or the common bile duct, it 
usually produces complete obstruction to the ilow of bile. This 
is effected partially by the mechanical obstruction of the calculus 
itself, and partially by the swelling of the mucous lining of the 
duct, owing to the irritation of the calculus. If a calculus 
remains impacted at the same spot for a considerable period, it 
commonly sets up a condition of local ulceration, which ulcera- 
tion may at a later stage, when the calculus has passed into the 
intestinal canal, be followed by cicatrisation and subsequent 
narrowing or closure of the lumen of the duct. An attack of 
jaundice which is due to gall stones, is usually sudden in its 
onset, and is preceded by one or more attacks of biliary colic. 
Parasites are an occasional cause of jaundice. Distomata, 
ascarides, and echinoeoccus cysts have been met with in the 
bile ducts as causes of obstruction. Distomata usually inhabit the 
portal vein as it lies within the liver, but they have been known 
to work their way through the walls of this vessel and gain an 
entrance into one of the large bile ducts, and so become a cause 
of mechanical obstruction to the passage of bile. Cases have 
been recorded in which ascarides have passed from the intestine 
through the aperture of the common bile duet (where it opens 
into the duodenum), into the lumen of the common bile duct, and 
there, becoming coiled up, they have produced sudden and com- 
plete obstruction, which has been followed by an attack of 
jaundice. It is very uncommon for round worms to become 
impacted in this manner. When the liver is the seat of a 
hydatid cyst, it occasionally happens that this cyst ruptures, and 
one or more of the daughter cysts pass into one of the intra- 
hepatic bile ducts and then pass along into the common bile duct, 
where they become rolled up and cause mechanical obstruction. 
As the cyst passes along the bile duct it gives rise to an attack 
of biliary colic, which resembles that which is due to the passage 
of a gall, stone. Foreign bodies, such as the seeds of fruit, have 
been known to pass from the duodenum into the common bile 
duct, and there they have become impacted, causing obstruction 
to the passage of bile into the duodenum. 

In the second group of the pathological causes of jaundice, 
are included those morbid processes which involve the tissues 
forming the walls of the ducts themselves. The commonest is 
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an inflaininatory condition of the mucous membrane which lines 
the internal surface of the ducts. In the majority of eases the 
inflammatory process spreads by direct continuity from the 
mucous membrane of the duodenum, and it is often associated 
with a gastro-intestinal catarrh. The inflammation is either 
catarrhal or suppurative, usually the former. The inflammatory 
process causes a swelling of the mucous membrane, which may 
be so extensive as to obliterate the lumen of the biliary canal, 
and hence induce jaundice by obstruction. This condition is one 
of the common causes of jaundice, both in adults and in infants. 
Stenosis of some portion of the common bile duct or common 
hepatic duct, may be a cause of jaundice. The stenosis may 
be either congenital or acquired in its origin. When it is con- 
genital there may be complete obliteration of a portion of the com- 
mon bile duct or the common hepatic duct. Most commonly that 
part immediately above the duodenum is not patent. The 
different varieties of congenital closure of the bile ducts are 
described in the chapter upon malformations. When the 
stenosis is of acquired origin it is most commonly due to the con- 
traction of a scar which has been left by a previous condition 
of ulceration. The ulcer in some cases is caused by the 
irritation of a calculus which has been lodged there, or it may 
follow a purulent catarrhal condition of the mucous membrane, 
or it may be the result of syphilis, a gumma having developed 
in the wall of the bile canal, and healed leaving a fibrous scar. 
Tumours may grow from the tissues which form the walls of 
the ducts, and when these extend in an inward direction they 
obliterate, partially or completely, the lumen of the affected 
portion of the duct. These tumours may be innocent or 
malignant in nature. Among the innocent ones, fibromata, 
lipomata, papillomata, and gummata have been met with. These 
innocent growths are, however, exceedingly rare. The malignant 
formations are either carcinomata or sarcomata, the former 
being the more common. Jaundice, which is due to the presence 
of a tumour, is usually gradual in its onset, and persists. 

The third group comprises a number of very different morbid 
conditions. Chronic inflammatory processes which are located in 
the neighbourhood of the bile ducts, may extend and involve 
them, giving rise to the formation of cicatricial tissue, which 
will contract and so cause diminution in the size of the lumen 
of the biliary canal, and by this means bring about a biliary 
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obstructiGQ. Duodenal or gastric ulcers which have perforated 
the walls of the alimentary canal, and set up a localised peri- 
hepatitis, may be tile cause of the production of scar tissue, 
which at a later period contracts and causes an obstruction to 
the flow of bile. A duodenal ulcer, which involves the mucous 
membrane in the immediate neighbourhood of the opening of 
the common bile duct into the intestines, may heal, and the scar 
which results contract and cause stenosis of the biliary canal as 
it passes through the wall of the duodenum. An inflammatory 
process around the portal vein as it lies in the gastro-hepatic 
omentum, or in the portal fissure, is liable to be followed by the 
formation of scar tissue, which may cause narrowing of the 
adjacent portion of the bile ducts, and in this manner set up 
jaundice owing to the establishment of an obstruction to the 
bile stream. Hydatid cysts of the liver or hepatic region can, 
by direct pressure, obliterate the lumen of the bile ducts, either 
partially or completely, and thus cause biliary obstruction. In 
a similar manner an aneurism of the hepatic artery, of the 
neighbouring portion of the abdominal aorta, or of the superior 
mesenteric artery, may by pressure from without establish 
biliary obstruction and cause subsequent jaundice. Tumours, 
such as carcinomata of the gall bladder, duodenum, and the head of 
the pancreas, frequently involve the common bile duct by a direct 
extension of the morbid process, and cause partial or complete oblit- 
eration of its canal, jaundice following as a result of this obstruc- 
tion. In rarer cases, malignant growths, which may be primary or 
secondary, of the colon.kidneys (especially the right), uterus, ovaries, 
omentum, mesentery, or portal lymphatic glands, are the cause of 
biliary obstruction, owing to pressure from without. 

The intra-hepatic affections which cause obstruction to the flow 
of bile along the bile ducts within the liver may be divided into 
three groups, in the same manner as the extra-hepatic affections. 
Thus intra-hepatic calculi, which may have been formed originally 
within the liver, or which have migrated from the gall bladder 
into an intra-hepatic bile duct, can cause obstruction, whilst 
a distoma or a mass of inspissated bile may act in a similar 
manner. Jaundice from these causes is not very common, since 
only one of the smaller ducts is involved, and this is not 
sufficient in most cases to set up this condition. The mucous 
membrane which lines the internal surface of the bile ducts 
within the liver may be the seat of a catarrhal or suppurative 
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mflammatory affection, which is due to the exterision of a 
similar process from the extra-hepatic ducts. This affection 
results in the development of a catarrhal jaundice, but it only 
occurs in association with a like condition of the larger ducts 
outside the liver. Inflammatory processes in -the interior of 
the liver, which are either interstitial, parenchymatous, syphilitic, 
tubercular, or suppurative, by exerting pressure upon the bile 
ducts from without, can produce an obstruction to the free flow 
of bile, and in this manner may be the cause of an attack of 
jaundice. In a like manner, new growths, as carcinomata and 
sarcomata, can give rise to jaundice, but these cases are not very 
common. 

The, symptoms of jaundice. — At a very early period after 
the obstruction to the free flow of bile along the biliary 
ducts has been established, the urine becomes darker in colour 
than is usual, owing to the presence of bile pigment. Pigment is 
said to be present after the expiration of three hours, if the 
common bile duct of a dog is ligatured. Wickham Legg ^ made 
a similar experiment on cats, and found that a much longer 
time was required before there were distinct signs of pigment in 
the urine. He says that a pigment is very often present in 
the urine of dogs under quite normal conditions, which it is 
impossible to distinguish from bilirubin, by Gmelin's test ; 
and on these grounds he throws doubts on the statement that 
the pigment appears in the urine at the end of three hours. 
In man it is not possible to say how soon the pigment appears 
in the urine, after obstruction has taken place. CKriically, the 
presence of bile pigments — that is to say, bilirubin in the urine — 
is sought for by the application of Gmelin's test. In applying 
this, a plate of white porcelain is taken, and upon it a small 
quantity of the suspected urine is placed, and to it is added a 
few drops of fuming nitric acid (nitric and nitrous acids mixed) ; 
if any bilirubin is present, a play of colours is produced where 
the liquids come into contact. Another test for bile pigments, 
which is easy of application, is Mar^chal's test. A mixture of 
tincture of iodine and alcohol, in the proportion of one part of 
the former to ten of the latter, is added to. the urine which is 
supposed to contain bile, and if any bile pigments are present a 
greenish-coloured ring will be seen where the two liquids come 
into contact. After the urine, the conjunctivae next become 

1 Wickham Legg, "Bile, Jaundice, and Bilious Diseases," 1880. 
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stained with the bile pigment. This .coloration apparently comes 
on within twenty-four to forty-eight hours after the obstruction 
has commenced. In man, however, it is very difficult to say 
when the obstruction does commence. This coloration is 
usually the first symptom of jaundice which is noticed by the 
patient or his friends. The skin is the next tissue which 
becomes stained, the coloration usually commencing in the face 
and extending thence to the neck ; afterwards, the upper 
extremities and upper portion of the trunk are stained ; and, 
lastly, the lower portion of the trunk and the lower extremities. 
This staining of the skin is more apparent, especially in the 
early stages, when the amount of coloration is slight, in people 
of light or fair complexions, whilst in dark people there may be 
some difficulty in distinguishing it from the normal colour of the 
skin. The staining in the early stages is nothing more than a 
slight yellow colour, but as the pigmentation deepens the tint 
becomes much darker, and in advanced cases it may be bronze 
or almost green. When the pigmentation is very dark, the term 
"black jaundice" is sometimes applied to these cases. In the 
majority of cases it will be found that the jaundice involves the 
whole surface of the body, and that the depth of the pigmenta- 
tion does not vary in different parts. It occasionally happens 
in slight cases, or in the early stages of an attack, that the upper 
half of the body is alone pigmented. Cases have been described 
in which the right or left half of the body has been alone 
affected. I have not seen a case of this kind, and there does not 
appear to be any record of any such case having been seen 
during recent years. On this account it is very probable that 
the older observers who described these cases were wrong in 
their diagnosis. The mucous membranes become coloured owing 
to a deposit of pigment. This is not at first apparent, but if 
pressure be made on the part so as to drive out the blood, the 
yellow tint will come visible. As has been mentioned, the 
secretions of the mucous and serous glands, and the secretion of 
the mammary gland, do not usually contain the pigments of the 
bile during an attack of jaundice. In rare cases the secretion 
of the salivary glands has contained a considerable amount of 
bile pigment. This appears, from the cases which have been 
irecorded, to have occurred nearly always in patients who were 
taking a preparation of mercury, and often in patients who were 
salivated. ' The connection between the administration of 
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mercury and the excretion of pigment in this manner is not 
clear. The secretions of the glands which open into the 
alimentary canal (other than the liver) do not appear to contain 
any bile pigment, as the faeces in cases of jaundice do not con- 
tain any bile-colouring matter. The normal fluids which- are found 
as secretions, or rather exudations, in the serous cavities, are, in all 
cases of jaundice, coloured with the bile pigment, and patho- 
logical exudations into these same cavities are coloured in a 
similar manner. 

The, urine. — In addition to the presence of bilirubin, the 
urine contains in many cases of jaundice the bile acids. In 
order to detect their presence, it is necessary to separate them 
from the urine before applying chemical tests which demonstrate 
their existence. The bile acids are separated from urine by first 
evaporating it to dryness over a water-bath, and then extracting 
the residue with absolute alcohol, to which extract is added an 
excess of ether, when the bile acids are precipitated as crystals. 
These crystals must be decolorised with charcoal, and then a 
small amount of the crystalline salt is dissolved in water, and 
to it Pettenkofer's test is applied. This consists in placing a 
little of the fluid containing the crystals upon a white porcelain 
plate, and adding to it a drop of a solution of cane sugar and 
then some sulphuric acid. If there are any bile salts present, 
a rich purple colour will appear. It is not sufficient to apply 
this to urine alone, as there are other substances in urine which 
give the same reaction, and if they are present in considerable 
quantity no reliable reaction will be obtained. Bile acids are said 
to lower the surface tension of any liquid in which they are placed, 
and if flowers of sulphur are added the powder at once sinks to 
the bottom, which does not occur in the absence of acids (Hay). 
If both Pettenkofer's and Hay's tests are applied to a specimen 
of urine, and both give characteristic results, the urine in all 
probability can be said to contain bile acids. As, however, the 
bile acids are present in most cases in such small quantities, 
Pettenkofer's test will not often be of value. In some cases of 
jaundice the bile pigments in the urine undergo a process of 
oxidation, in which case they cause a yellow coloration of the 
fluid, but they do not give Gmelin's test. Some observers assert 
that a small quantity of the bile acids is present normally in 
urine, but this appears to be very doubtful. G-olowin in man 
and animals, and Pye Smith in man, have been unable to detect 
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the presence of bile acids in the later stages of obstructive 
jaundice, and they think that bile acids are not formed by the 
liver in the later stages of jaundice. The amount of urea which 
is excreted with the urine has been found to vary within very 
wide limits in cases of jaundice. There does not seem to be 
any direct connection between an attack of jaundice and the 
amount of urea which is produced within the body. The quantity 
of chlorides varies in a similar manner to that of the urea. 
Leucin and tyrosin are only found in the urine in those cases of 
jaundice which are due to acute yellow atrophy. 

The Fceces. — When no bile passes into the alimentary canal, 
the fseces become pale or even white in colour, and generally 
they are less consistent. In some cases they are said to be more 
consistent, but in my experience this does not appear to be true ; 
Wickham Legg has had the same experience. Occasionally the 
faeces are coloured in one part and not in another, an appearance 
which is probably due to small quantities of bile passing into 
the intestinal canal, owing to the obstruction not being continuous 
or complete. In some cases of jaundice the faeces apparently 
retain their normal colour. This is due in most cases to the 
administration of drugs or to the passage of blood into the 
alimentary canal. In other cases it may be due to the passage 
of a small quantity of bile into the intestine, in those cases where 
the obstruction is not complete, although it is sufficient to cause 
the development of jaundice. The feeces in jaundice usually 
contain an excess of fat, which is due to the non-absorption of 
the fat which is taken in along with the food. The want of 
colour of the faeces is said to be due to the absence of stercorin, 
a substance which is present in normal human fajces and which 
is apparently a derivative from cholesterin. When the jaundice 
is due to a catarrhal condition of the bile ducts, it is, as we have 
seen, often associated with a similar condition of the upper 
portion of the intestinal canal, and in these cases there is usually 
diarrhoea, or attacks of diarrhoea alternating with constipation. 
In chronic jaundice constipation is present in a certain per- 
centage of cases, but in many cases there is persistent diarrhcEa 
or alternating diarrhcsa and constipation. In one case, which 
I had recently under my care, there was persistent diarrhoea, 
which resisted most measures for its relief. The stools in cases 
of jaundice usually have a very strong putrid or offensive odour. 
The digestive processes in many patients are not impaired, but 
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in those in whom the jaundice has been induced by a catarrhal 
condition spreading from the intestinal mucous membrane, digest- 
ive troubles are commonly met with. Patients generally dislike 
fatty food when they are the subjects of an attack of jaundice! 
Flatulence and abdominal colicky pains may be present during 
the course of an attack, but they are not common. The rate 
of the pulse is often found to be diminished in the course 
of the affection; it will usually be found to be from forty 
to sixty per minute, but in rare cases it may be only twenty. 
This is said by Wickham Legg to be due to the action of the 
bile acids upon the cardiac ganglia. The temperature in many 
cases is raised, its course resembling that in an attack of malaria. 
We shall deal with the temperature in detail later. When the 
temperature is raised the pulse rate is increased in frequency, 
but not to so great an extent as under similar conditions without 
jaundice. The respiration is usually unaffected, but in a few 
cases hiccup has been met with. 

It has been said that a bitter taste in the mouth is a 
frequent symptom of jaundice, and that this is due to the 
excretion of the bile acids in the saliva. This symptom appears 
to be present very rarely, and I have not met with a case 
in which it was present. Xanthopsia, or yellow-coloured vision, 
used to be looked upon as a constant symptom in an attack 
of jaundice. This may have been so in former times, but at the 
present time it is undoubtedly a very rare phenomenon. Wick- 
ham Legg relates three cases in which he found this symptom, 
whilst Frerichs says that he has never met with such a case. 
White substances alone are in the majority of cases seen yellow, 
but all things may appear to have a yellow tinge. The symptom, 
when present, usually comes on in the later stages of chronic 
jaundice, and only lasts for a short time, not more than two or 
three days at the most. The pathology of this symptom is not 
known. 

Xanthelasma. — When an attack of jaundice has persisted for 
a considerable period, it is not uncommon to find, from six to 
twelve months after the commencement of the attack, that spots 
of xanthelasma develop. These commence usually on the skin 
of the eyelids, and later they may affect other parts. The 
affection is characterised by the formation of small, rounded, or 
oval patches, resembling pieces of wash-leather implanted in the 
skin. This condition seems to be due to the growth in the 
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affected part of connective tissue cells, which afterwards undergo 
fatty degeneration. There are two chief varieties of the disease, 
the plane and the tuberous. The plane variety involves chiefly the 
eyelids, but it may be found in other parts, — as, the skin of the 
face and ears, and sometimes upon the mucous membrane of the 
mouth. In one case which I saw some time ago, both eyelids 
were affected, and there were a few patches about the shoulder. 
The patient was a woman about fifty, who had been jaundiced 
for a long time. The tuberous variety takes the form of small 
soft tuberous swellings, which may be grouped together, and are 
found about the body often around the anus and in the neigh- 
bourhood of the genitals. Most cases occur in association with 
chronic jaundice, but this is not invariable, and occasionally the 
affection appears to be congenital. Itching of the skin is 
a not unfrequent symptom of jaundice, and when present it 
may be very troublesome. It is said to be caused by the 
presence of bile pigments, which act as irritants, but others 
maintain that it is the bile acids which are the cause of this 
symptom. 

Drowsiness is an occasional symptom, and a condition of slight 
lethargy is said to be common. Patients who are the subjects 
of jaundice do not commonly suffer from sleeplessness, except 
when itching of the skin is present, or during attacks of pain, 
such as those due to the passage of a gall stone. In a certain 
number of cases of chronic jaundice, and occasionally in very 
acute cases, haemorrhages are liable to occur. They may be 
subcutaneous, from the mucous membranes or into the tissues. 
In the chronic form they come on usually towards the end 
of the affection, that is, shortly before the fatal termination. 
Petechise in the skin are not uncommon, but probably the 
commonest seat of the haemorrhage is from the mucous mem- 
brane of the nose, which results in epistaxis. Haemorrhages 
into the stomach, or some part of the intestinal canal, are 
common. Haematuria, owing to haemorrhage from the kidney, is 
not very common. Almost any part of the body may be the seat 
of haemorrhage in jaundice, but those mentioned above are the 
most frequent. The cause of the haemorrhage is not very clear. 
Some have suggested that it is due to the presence of bile acids 
in the blood ; but if this were the case we should expect to have 
frequent haematuria, such as takes place when a quantity of bile 
acids is injected into the circulation. Possibly it may be induced 
4 
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by a diseased condition of the blood vessels, as the arteries have 
been found to be atheromatous in some cases. 

In all cases of jaundice which go on for some time, there is 
gradual wasting of the tissues, with accompanying weakness. 
The cause of the wasting which takes place when the bile ducts 
are obstructed, has been said by Wickham Legg ^ to be due to 
the alteration of the glycogenic function of the liver. There are, 
however, a certain number of cases of jaundice which last for a 
long time without the patient losing weight or being incon- 
venienced in any way beyond the pigmentation of the skin. 

1 Wickham Legg, op. cil. 



CHAPTER IV. 

THE DIAGNOSIS OF DISEASES OF THE LIVER AND 
BILIARY SYSTEM. 

The diagnosis of many of the diseases of the liver and biliary 
system often requires a very careful examination of the patient, 
together with a knowledge of the exact history of the different 
stages of the affection, as they have manifested themselves in the 
individual case which is under consideration. 

Previous history. — A history of the previous illnesses and 
diseases from which a patient has suffered, as well as an account 
of the time and manner of development of the different signs 
and symptoms which are met with during the course of an 
examination, often give important indications in the diagnosis of 
the nature and complications of a case of biliary or hepatic 
disease. Thus the previous occurrence of an attack of dysentery 
or of ulceration of the rectum, or of septic affection of any of the 
abdominal viscera, will be of value when a supposed case of 
hepatic abscess is under consideration; whilst the occurrence 
of attacks of pain which were most intense in the right 
hypochondriac region, of jaundice, or the passage of gall stones 
per anum, are facts of great importance in the diagnosis of the 
existence of biliary calculi. The exact sequence of the symptoms 
of the present affection should also be carefully inquired into, as 
not uncommonly important facts are elicited in this way. 

Bex. — The sex of the patient is of importance when we 
are dealing with supposed eases of either gall stones or carcinoma 
of the gall bladder, since in these affections women are found to 
be much more commonly afflicted than the opposite sex. 

Age. — Hepatic or biliary diseases are extremely rare in 
young people of either sex, and it is found that the majority 
of cases occur in people who are over forty ; but certain classes of 
disease, such as hydatid cysts, abscesses, and jaundice which 
is due to catarrhal conditions of the mucous membrane of the 
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bile ducts, or to the presence of round worms in these ducts, 
may occur in people of all ages, whilst those affections which are 
dependent upon or due to imperfect or abnormal development, 
are met with at birth, or soon afterwards. Traumatic affections 
may occur in children, but they are far more commonly met 
with in adults. ■ 

Climate. — Hepatic abscesses, that is to say, the tropical 
variety or those which are due to dysentery, are much more 
frequently seen in persons who have lived in tropical countries, 
and they are especially liable to develop in those people who 
have had an attack of dysentery at some former date. Con- 
gestive affections of the liver also are more common in hot 
climates. G-all stones appear to be met with more frequently in 
some countries than in others. 

Subjective symptoms. — Symptoms of a gastro-intestinal dis- 
turbance are in many cases either directly associated' with, or are. 
the precursors of, an attack of hepatic or biliary disease. Thus 
it not uncommonly happens that a series of symptoms, due 
to the existence of a gastro-intestinal catarrh, precedes the 
development of an attack of jaundice which is due to an 
inflammatory and catarrhal condition of the mucous membrane 
of the bile ducts, which has spread by direct continuity from the 
duodenum to the mucous lining of the common bile duct, and 
from this to the other bile ducts. In a similar manner, an 
empyema of the gall bladder may be directly caused by an 
extension of a septic inflammatory process from the mucous 
lining of the intestine ; and this condition will also in most cases 
be preceded by the occurrence of symptoms of gastro-intestinal 
disturbance. The presence of gall stones in the gall bladder, or 
in one of the bile ducts, may be associated with a series of 
symptoms which are due to chronic lithsemia. Symptoms of 
toxaemia may become manifest in cases of acute yellow atrophy, 
in advanced cirrhosis, and in the later stages of carcinomatous 
disease of the gland, owing to the fact that, the liver cells are 
unable to perform their normal physiological functions, and 
destroy or convert into innocuous compounds the various toxiues, 
ptomaines, and leucomaines which have been absorbed from the 
alimentary canal, or have been produced in the tissues of the 
body generally, as the result of normal or pathological processes. 

Pain is a frequent symptom of hepatic and biliary disease, 
and it varies in severity and nature according to the character of 
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the pathological condition which is the cause of its appearance. 
A dull, heavy pain, or feeling of uneasiness and fulness, in 
the right hypochondriac region, is very common, and when 
present is often associated with pain which is referred to the 
inferior angle of the right scapula. This variety of pain is 
met with in cases of congestion of the liver, in abscesses which 
have not extended to the surface, and in some patients who 
suffer from gall stones. The referred pain in the region of the 
right scapula may extend across the spine to the inferior 
scapular region of the opposite side. Continuous severe pain 
in some portion of the hepatic area, which is increased on 
pressure and accompanied by localised tenderness, is usually met 
with in cases of perihepatitis. This may be due to the existence 
of a localised peritonitis, in connection with the surface of the 
liver, or to the presence of an abscess which has extended to the 
surface. A shoulder-tip pain may occur in these cases, and 
when it is met with it indicates that the inflammatory process 
has extended to the upper surface of the liver and the inferior 
aspect of the diaphragm, and has irritated, the branches of the 
phrenic nerve. The pain of perihepatitis is usually sudden in 
its onset, and accentuated by local pressure or by movements. 
Stabbing, darting, and lancinating pains in the hepatic region are 
often associated with the existence .of cancer of the liver. 
Acute pain in the right hypochondriac region, usually opposite 
the cartilages of the seventh, eighth, and ninth ribs, which 
occurs in paroxysms, and may last for several minutes or even 
hours, deijotes the existence of gall stones, one or more of which 
has passed into the cystic duct. This calculus may pass back- 
wards into the gall bladder, or onwards into the common bile 
duct, in which case the pain will cease for a time, but will 
return when the stone reaches the orifice of the bile duct into the 
duodenum, or when the same or another calculus passes into the 
cystic duct. In these cases the pain may be very severe, so as 
to catise the appearance of a certain amount of collapse and 
shock, and occasionally it has been known to cause death, in 
which case a calculus has been found to be partially extruded 
from the orifice of the common bile duct, where it opens into the 
second portion of the duodenum. These paroxysms of pain are 
'known as biliary or hepatic colic. When an attack of severe 
abdominal pain comes on suddenly, commences in the right 
hypochondriac region, and from there extends to other parts of 
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the abdomen, and is accompanied by the development of shock, 
collapse, and other signs of acute peritonitis, rupture of the gall 
bladder, one of the bile ducts, a hepatic abscess, or hydatid cyst, 
may be suspected, especially when there have been symptoms 
which connect the affection with the region of the liver. When 
patients are being examined, who are the subjects of pain in the 
region of the liver, it must be remembered that pleurisy and 
basal pneumonia may give rise to the appearance of symptoms 
which simulate hepatic affections. 

Objective symptoms. — In dealing with all cases of diseases of 
the liver or the biliary system, a careful physical examination 
should be made in every case. , 

(1) Inspection or adspection. — The superficial veins in 
the subcutaneous tissues which overlie the hepatic region 
and adjacent parts of the abdominal wall may be seen 
to be enlarged and dilated, in which case the existence 
of an obstruction to the free flow of blood through the portal 
vein or the inferior vena cava will be indicated. This symptom 
is often met with in patients suffering from advanced alcoholic 
cirrhosis of the liver. Jaundice is a frequent symptom in both 
hepatic and biliary disease ; but, owing to its great importance, 
it is considered in a separate chapter. A localised swelling or 
prominence may be evident in some portion of the hepatic area, 
and cause a projection of the upper part of the abdominal wall, 
or the lower portion of the thorax. This condition has been met 
with in hydatid disease of the liver, in cases of hepatic abscess, 
in cancer of the liver, and also in enlargements of the liver which 
are due to fatty, amyloid, or syphilitic disease. When the gall 
bladder is very much enlarged or distended, it may give rise to 
the appearance of a prominence which extends downwards for a 
variable distance below the costal margin, reaching beyond the 
umbilicus, and even as low as Poupart's ligament. Several 
nodular prominences may be apparent externally in rare cases, 
and when met with they usually indicate the presence of multiple 
cancerous growths, or occasionally multiple cysts. Xanthelasma, 
both the tuberous and flattened varieties, may be met with as a 
concomitant of hepatic disease, especially in those cases in which 
jaundice has existed for a long time. 

(2) Palpation. — When the surgeon examines the hepatic 
region, the patient should be instructed to lie in the dorsal 
position, with the thighs partially flexed, so as to relax the 
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abdominal muscles ; the shoulders should be elevated, and 
the breathing should be deep and quiet. The palmar surfaces 
of the surgeon's fingers are then laid upon the skin of the 
right hypochondriac region, a short distance below the costal 
margin, with the finger-tips somewhat flexed, so that 
they look upwards and towards the middle line of the 
body. Firm but gentle pressure is then made during an inspira- 
tion, and if the liver is enlarged it can be distinguished as it 
passes downwards underneath the fingers. In children, in those 
who have thin and ■ lax abdominal walls, or in women who have 
pendulous abdomens as the result of frequent child-bearing, the 
lower margin of the liver can be felt in a state of health. In 
some cases in which it is wished to palpate the liver, it may be 
necessary and advisable to place the patient in a sitting posture, 
with the trunk bent slightly forwards, so as to relax the 
abdominal walls as much as possible. In this case the surgeon 
stands a slight distance behind the right side of the patient, and 
applies his hand and fingers as directed above, the finger-tips 
being pressed well inwards. The liver may then be felt to 
descend during deep inspiration, and the shape and form of its 
lower and anterior portions can be made out. When the 
abdomen is distended with ascitic fluid, or by intestines dilated 
with gas, the tips of the fingers should be suddenly pressed 
downwards into the hepatic region, and the liver, if it is enlarged, 
may then be felt as a solid resisting body, after the fluid or the 
distended intestines have been pushed to one side. Palpation 
over the surface of a swelling which lies in close relation to the 
posterior aspect of the abdominal wall, may detect the presence 
of fluctuation, in which case the existence of an abscess or a fluid- 
containing cyst, such as a hydatid, will be suggested. When the 
liver is the seat of much enlargement, the characters of this 
enlargement can usually be made out by a careful palpation. 
When the gall bladder is distended with bile or pus, or is 
enlarged owing to the presence of large calculi or of a malignant 
growth, it can be felt to protrude below the costal margin, 
opposite the ninth costal cartilage of the right side. It is said 
that a distended gall bladder tends to extend downwards in the 
abdominal cavity, in a line directed towards the centre of 
Poupart's ligament on the left side. This, however, is not the 
invariable direction which an enlarged gall bladder takes, since 
its course may be altered by the formation of adhesions, and by 
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the weight of its contents. The enlargement of the liver may- 
be general or localised, and in the latter case there may be 
several eminences or irregularities upon its surface. In all cases 
of hepatic tumours and enlargements, movements which are 
synchronous with those of respiration can be made out. The 
movements of a displaced or of an enlarged liver can generally be 
distinguished by careful palpation, especially in those patients 
who have lax abdominal walls. It is found to be necessary to 
anaesthetise the patient in some cases, in order to render the 
abdominal walls flaccid, and enable the surgeon to detect those 
signs which can be distinguished by palpation. In some cases 
of perihepatitis it is possible to distinguish fremitus with the 
palpating finger. 

(3) Percussion. — The height to which the liver extends 
upwards on the right side can be mapped out by per- 
cussion, but on the left side of the body the liver dulness is 
continuous with that which is due to the presence of the heart, 
whilst the lower border of the organ in the abdomen can be 
readily made out. Growths from, and enlargements of, the right 
kidney may simtilate hepatic enlargements ; but usually percus- 
sion in the latter class of cases will succeed in defining an area 
of resonance between the upper margin of a renal swelling and 
the lower border of the liver, owing to the presence of the colon 
in the groove between the two viscera. In order to obtain this 
resonance, or to prove its absence in those cases in which con- 
siderable doubt exists, it may be requisite to distend the colon 
with gas from the anus by the introduction of a tube into which 
gas is pumped. 

(4) Auscultation. — In the majority of cases of hepatic 
tumours, auscultation is of very little service in assisting the 
surgeon to make a diaguosis. Occasionally, however, friction 
can be heard in the hepatic area, due either to a localised 
perihepatitis, or to the bruits of a hepatic or an aortic aneurism. 
This method of examination is of great value in those cases 
of basal pneumonia of the lung which simulate affections of the 
liver. 

(5) Exploratory puncture with the needle of an aspirator. — 
In many cases of a fluid swelling in connection with the liver or 
the gall bladder, it is necessary to obtain some of the fluid 
contents before it is possible to make an exact diagnosis of the 
nature of the disease from which the patient is suffering. It is 
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not advisable, however, to adopt this method of examination in 
a routine fashion, as it has been followed by fatal results in 
several recorded cases. la those cases in which an abscess has 
been proved to be present by aspiration with the needle of an 
exploring syringe or an aspirator, the surgeon should always be 
prepared to perform an operation for the evacuation of the pus, 
since it is liable to leak into the peritoneum along the track of 
the needle, and set up a general septic peritonitis. 



CHAPTER V. 

MALFORMATIONS. 

Malformations of the liver and the biliary system are not 
common, and they have only occasionally been observed. The 
biliary ducts or the gall bladder are more frequently involved 
than the liver itself. These affections may conveniently be 
divided into two groups, according to their mode of origin, namely, 
(a) those of congenital origin, and (&) those of acquired origin. 
The liver is more often the seat of acquired than congenital 
malformations, whilst in the biliary system congenital mal- 
formations are more frequent than the acquired. These different 
classes of deformities will be considered separately. 

Congenital Malformations of the Livee. — The congenital 
malformations of the liver are exceedingly rare, and do not call 
for a detailed description, since, in the majority of cases, they do 
not give rise to a definite train of symptoms by which their 
presence can be recognised. The condition of hepatomphalos is, 
however, of surgical importance, and will be described in more 
detail. The existence of all the varieties of malformation ought 
to be known to the surgeon ; as, in dealing with obscure cases 
of hepatic disease, a knowledge of these malformations may 
materially assist in the establishment of a correct diagnosis, or, 
at least, may aid in preventing errors. The most important 
congenital malformations of the liver are the following, namely — 

(1) Complete transposition of the whole viscus, in which case 
the large lobe of the gland is situated in the left hypochondriac 
region and the smaller lobe in the right hypochondrium. 
When this condition of affairs obtains, it will, as a general rule, 
be found that there is a transposition of the whole of the viscera, 
the heart lying in the right side of the thoracic cavity, and the 
spleen in the right hypochondrium. I have not met with any 
cases, nor seen the records of any, in which this malformation of 
the liver was not associated with a transposition of the viscera. 
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This form of malformation of the liver is the most important 
from the point of view of diagnosis. 

(2) The, •presence, of accessory lobes. — This variation is 
occasionally met with during post-mortem examinations. The 
lobes are usually very small, and situated upon or in connection 
with the inferior surface of the gland. In the post-mortem 
room of St. Bartholomew's Hospital I have several times seen 
these accessory lobes, but in every case they have been small, 
and not larger than a pea or small hazel-nut. In the museum 
of the Hospital there is a drawing of a liver with a small 
pedunculated lobe attached to the inferior surface of the right 
lobe. I have occasionally observed the presence of additional 
fissures upon the surface of the liver, especially in some part of 
the right lobe, which have caused an appearance of accessory 
lobes, but in no case have these fissures completely separated 
a portion of the gland. Dickinson ^ has described the liver 
of a patient which was the seat of extensive lobulation, and in 
appearance resembled the liver of a rabbit. Other observers 
have occasionally met with similar appearances. The abnormal 
lobes cannot usually be distinguished clinically during life, and 
it is only when the post-mortem examination is made that the 
differences in form become apparent. 

(3) Left lobe, long and thin.- — The left lobe has been met 
with as a long, thin, tongue-like process, which extended down- 
wards and towards the left into the left hypochondrium, or even 
into the left lumbar region as far as the spleen, or even below 
this viscus. When this form of lobulation is present it may be 
mistaken for an enlarged spleen, but usually its easily definable 
connection with the liver, and its very free movements during 
respiration, will indicate the nature of the enlargement or 
swelling in the left hypochondrium. 

(4) Absence of left lobe. — In a few cases the left lobe is 
found to be entirely absent, or merely represented by a small 
mass of fibrous tissue. This variation gives rise to no symptoms 
which suggest the presence of the deformity. 

(5) Liver rounded in form. — Occasionally the. whole liver 
may be rounded in form and have no easily definable lobes, or it 
may have the form of a quadrilateral or quadrangular body. In 
the former of these varieties the inferior border may not be so 
easily palpable as when it has the ordinary conformation ; but as 

1 Dickinson, Trans. Path. Soc. London, vol. xvii., p. 160. 
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in many instances the lower edge cannot be felt in normal cases, 
this fact is of no importance ; the quadrangular form cannot be 
distinguished by palpation. 

(6) Deep fissures. — The normal fissures of the gland are 
deeper than usual in some cases, or there may be one or more 
additional grooves, especially upon the inferior surface of the 
right lobe. None of these conditions occasion any symptoms, 
and they are of very little clinical interest. They are, however, 
of a certain amount of pathological interest, since they explain 
the presence of grooves and additional fissures which are found 
in some cases post-mortem, and in which there are no other 
signs of disease of the liver. This is especially the case in 
connection with the livers of children. The exact cause of the 
formation of additional lobes and fissures has not been explained 
from a developmental point of view. Possibly some of the cases . 
may have been caused by an intra-uterine perihepatitis. This, 
however, will not explain the presence of the small pedunculated 
lobes which have already been described. 

(7) Congenital apertures in diaphragm. — It happens in rare 
cases that some portion of the diaphragm is congenitally absent, 
so that there are one or more apertures through which a portion 
of the upper surface of the liver may extend into the thoracic 
cavity, either into the pericardium or into one of the pleural 
cavities, forming a diaphragmatic hernia. This condition is very 
rare, and it does not appear to be possible to diagnose its 
existence during life. When, however, there is an area of the 
chest wall, which is persistently dull to percussion, and which is 
not associated with a train of symptoms attributable to a patho- 
logical condition of one of the thoracic viscera, the possible 
presence of a diaphragmatic hernia must be borne in mind. 

(8) Hepatomphalos. — When the abdominal wall fails to be 
completely closed in at the umbilicus and in the median line 
immediately above it, a portion of the liver may protrude, or if 
a hernia arises in this situation as a result" of imperfect develop- 
ment, the liver may form the whole or a part of the contents of 
such a hernia. This condition is known as hepatomphalos. 
Albert Wittig has recorded a case of this kind.^ The patient 
was a child born at the full term of pregnancy, with a tumour of 
the umbOical region. This tumour had the characteristics of a 
so-called funicular hernia, and its contents consisted of a con- 

1 Albert Wittig, "Hepatomphalos," Inaug. Diss., Konigsterg, 1888. 
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siderable portion of the liver. When this condition is present it 
is characterised by the following symptoms. At birth a tumour 
projects from the region of the umbilicus, or through the middle 
line of the abdominal wall between the umbilicus and the lower 
extremity of the ensiform cartilage, the contents of which are in 
part or entirely solid, smooth to palpation, dull to percussion, and 
continuous with the lower part of the liver above. The tumour 
moves upwards and downwards synchronously with the move- 
ments of respiration. 

Diagnosis. — The diagnosis of hepatomphalos will easily and 
readily be made by paying attention to the existence of a series 
of physical signs similar to those described above, and by 
ascertaining by palpation the presence of a tumour which is in 
direct connection with the liver. 

Treatment. — If it is foimd to be impossible to reduce the 
herniated portion of the liver into the abdominal cavity,' it may 
be requisite to remove the protuberant portion by a surgical 
operation. The method of performing such an operation is 
described in the chapter upon operations. 

Acquired Malformations of the Liver. — The acquired 
malformations of the liver, which are not due to disease, are in 
nearly all cases caused by the practice of wearing tightly-laced 
corsets. In the majority of instances the affection is found in 
persons of the female sex, but the practice of wearing tightly- 
fitting belts has been known to produce a similar affection in 
men. In all cases, as a result of the pressure which is exerted 
upon the liver from without, the gland tends to become com- 
pressed, and to be partially subdivided into two superimposed 
halves. In the slighter cases, and in the early stages of the well- 
marked ones, a circular depression is formed upon the external 
surface of the liver, a short distance above its inferior border. 
The earliest result of tight-lacing appears to be the pressing 
inwards of the lower part of the costal arch and forcing down- 
wards of the liver. Next, the liver itself becomes compressed, 
and acquires upon its external surface a horizontal depression, 
which is most marked upon the right lobe. In the more marked 
cases the liver projects downwards a variable distance below the 
costal margin, often extending as far as the umbilicus, or even 
lower. In the Museum of St. Bartholomew's Hospital there 
is a specimen of the liver and gall bladder of a female ^ who was 

1 St. Barth. Hasp. Museum, Spec. 2114. 
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admitted into the Hospital for symptoms of strangulated hernia. 
When the operation for the relief of this condition was performed, 
the hernial sac was found to be occupied by the fundus of 
the gall bladder, and the liver was felt to extend as far down- 
wards as Poupart's ligament. This condition has been caused by 
wearing very tightly-laced corsets, the liver being very much 
constricted. In addition to the lower portion of the liver being 
pressed downwards into the abdomen, the upper part of the gland 
may be pressed upwards in a similar manner, so as to encroach 
upon the thoracic space, owing to the elevation of the diaphragm. 
These abnormal conditions do not in the majority of instances 
give rise to the appearance of many symptoms. The symptoms 
which are present are due more to the obstruction to the free 
movements of respiration, and to pressure upon the heart and 
pericardium; This form of malformation of the liver is said to 
predispose to the development of gall stones in the gall bladder, 
and also to explain to a certain extent the greater frequency 
of these concretions in the female sex. By some authors the 
practice of tight-lacing is said to predispose the patient to attacks 
of " biliousness." As regards the treatment of this class of case, 
the best method is that of removing the exciting cause. All 
tightly-fitting garments must be prohibited, especially any which 
tend unduly to constrict the waist. If these injunctions are 
carried out, the liver will, to a certain extent, recede upwards 
beneath the ribs, and resume somewhat its original form. If, 
however, the practice of wearing tightly-fitting corsets has been 
made use of for a long time, so that the costal arches have 
become much deformed, it is not probable that they will return 
to their pristine shape, but usually improvement will take place. 
It is quite common in the post-mortem room to find evidence of a 
constricted liver, which during life had not given rise to any 
definite train of symptoms. 

Congenital Malformations of the Biliaky System. — The 
congenital malformations of the biliary system, especially when 
affecting the gall bladder or the common bile duct, are of 
considerable surgical importance, since it appears to be possible 
that, in the future, some of them will be amenable to direct 
surgical interference. The' varieties and forms of these mal- 
formations which have been described are the following, namely — 

(a) Total absence of the gall bladder and the cystic duct. — When 
this deformity is present, the common bile duct is usually found 
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to be enlarged a short distance above the entrance into the 
duodenum, so as to form a fusiform sac, which may serve to a 
certain extent as a substitute for the gall bladder in the storage 
of the bile which is secreted between the periods of digestion. 
No definite set of symptoms are attributable to this condition 
alone, and its existence only becomes apparent at a post-mortem 




Fis. 10. — Congenital obliteration of the ductus commuuis choledochus. a, gall 
bladder ; h, unobliterated portion of common bile duct ; c, obliterated 
portion ; d, portal vein ; e, hepatic artery ; /, duodenum.— J/MseMm, RcyaX 
College of Surgeons. (For description see Trans. Path. Soc. London, 1895, 
p. 76.) 

examination, or when the abdominal cavity has been opened for 
some other affection. 

(b) Obliteration, stenosis, obstruction, or absence of the common 
bile 'duct. — This is perhaps the commonest form of congenital 
malformation which is met with in the biliary system, and it is 
one which possibly may be reheved by a surgical operation, if 
it is not associated with a similar condition of the hepatic or 
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cystic ducts. It is characterised by the existence of a constric- 
tion in the course of the common bile duct, generally a short 
distance beyond its commencement, that is, beyond the union 
of the common hepatic duct and the cystic duct. The duct 
at the constricted portion . has in most cases the appearance of 
a fibrous cord, extending towards the duodenum, and in which 
there is no trace of a lumen. In some cases all trace of a 
fibrous cord has disappeared, and the patent part of the bile 
passage has no connection with the duodenum, and in others the 
constriction may be incomplete, so that a small lumen is left in 
the centre of the fibrous cord, through which bile may pass into 
the duodenum. The length of the obliterated or constricted 
portion is not generally more than a half or three-quarters of an 
inch. 

Pathology. — The exact cause of this condition does not 
appear to be very clear, although several theories have been 
advanced which may explain it. We have already seen that the 
liver is developed from a solid outgrowth of the epithelium which 
Knes the primitive alimentary canal, and that this outgrowth 
becomes hollowed out at a later period. It seems possible, and 
in a few cases even probable, that these malformations may be 
due to arrested, defective, or abnormal development. It has 
been thought by some observers that the hollowing ouj; of the 
solid outgrowth has failed to take place at that part -of the bile 
duct which is impermeable. In the majority of these cases, 
however, the meconium is found to be coloured at birth, a fact 
which is in favour of the previous existence of a communication 
of the bile duct with the duodenum which allowed the bile to 
pass along. It is more probable, as has been suggested by John 
Thomson,^ that the hollowing out of the solid outgrowth only 
takes place to a limited extent, and that a congenital narrowness 
or irregularity of the lumen of the duct is first produced, which 
is of such a nature as to render it especially liable to the develop- 
ment of pathological conditions, which bring about its obliteration. 
Arrested development appears to be the explanation of the 
absence of the gall bladder in a certain number of the cases. In 
others, however, where the gall bladder is represented by a 
quantity of fibrous tissue, it is more probable that its obliteration 
has been brought about by some inflammatory process. The 
congenital narrowness which is due to defective developmental 

1 Thomson, Edin. Med. Jovm,., vol. xxxvi. p. 523 et seq. 
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processes, may involve a considerable length of the bile ducts, 
and cause the varieties of malformation which are enumerated 
next. Localised peritonitis occurring in the early stages of 
intra-uterine life has by some authors been thought to be the 
cause of these affections. This, however, is supported by very 
few definite observations. If this were the pathology of the 
disease, we should expect to find adhesions of the bile ducts to 
the surrounding structures, and that the external portions of the 
obliterated ducts were most involved in the pathological process. 
Adhesions are present in some of the cases, but in these the 
constricting process does not appear to have extended from with- 
out, but from within. Syphilis has also been said to be the 
cause in some of the recorded cases. There is not much evidence 
in favour of this suggestion, and of the cases which have been 
described, in only a small percentage has syphilis been stated to 
have been present either in the child itself or in the parents. 
The cirrhosis of the liver which is found in most of the cases has 
been attributed without sufficient reason to syphilis, but in most 
it will be found that this condition is really one of biliary cir- 
rhosis, which has been induced by the biliary obstruction. Intra- 
uterine affections of the walls of the biliary ducts have been 
thought to be the important etiological factors in the establish- 
ment of the malformations. Thus, gall stones have, in one case 
which has been recorded by Lieutaud, been met with. Inflam- 
mation of the mucous membrane of the duct is a possible cause, 
but there is no evidence in favour of this. It seems more 
probable, when inflammation is present, that it has been induced 
by the previous formation of stenosis of the duct, and that the 
inflammation has expedited the complete obliteration of the 
lumen. Beck has described a case in which the blocking was 
apparently due to the formation of localised gummata. It has 
been found that in some of the recorded cases more than one 
member of the same family has been similarly affected. Binz^ 
and Gould ^ have both described cases in which two children of 
the same parents have been affected. Many cases have also 
been placed on record where other children have either suffered 
from jaundice soon after birth, or have died from diseases in 
which jaundice was a marked symptom. These facts seem to 
be more in favour of the malformations being the result of 

1 Binz, Virchow's Archiv, Bd. xxxv. s. 296. 

2 Gould, Boston Med. and S. Journ., 1855, p. 109. 
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defective development. The total obliteration of the lumen of 
the ducts occurs at a variable period. In most cases it is com- 
plete in the early stages of intra-uterine life, but occasionally it 
does not take place till later, and there are a few cases in .which 
it apparently did not take place till a short time after birth. 
When the ducts have become blocked, accumulation of bile 
behind the seat of the obstruction occurs, and this soon sets up 
biliary cirrhosis, which increases and causes interference with the 
functions of the liver. Cholsemia is induced, and, along with it, 
its characteristic symptoms. In a few cases the inflammatory 
process which follows the establishment of obstruction spreads to 
the adjacent portion of the peritoneum, and sets up a localised 
peritonitis. 

Symptoms. — At birth the child is in most cases found to be 
jaundiced, but in a few the skin is quite free from yellow dis- 
coloration, and the jaundice comes on shortly afterwards. The 
discoloration of the skin gradually increases in intensity; the 
urine is dark, owing to the presence in it of bile pigments, and 
the child suffers from constipation. The first stools which are 
passed, and which consist of meconium, vary as regards their 
colour. In some cases the meconium is coloured green, owing to 
the presence of pigments derived from the bile, whilst in others 
it is white or almost colourless. In the former cases the oblitera- 
tion of the duct only took place after a certain amount of bile 
had been secreted by the liver, and had been poured into the 
duodenum ; in the latter, the obliteration probably became com- 
plete at an early period of intra-uterine development. In some 
cases the jaundice, after it has been established, may decrease in 
intensity and the child undergo an apparent improvement. This, 
however, is only of temporary duration, and soon the jaundice 
again deepens and further symptoms develop. Nutritional dis- 
turbances manifest themselves at a variable date after the 
appearance of jaundice ; in some they are apparent after a few 
weeks, whilst in others they do not become well-marked until 
after the expiration of one or two months. In the advanced 
stages attacks of vomiting and convulsions are frequent, and are 
probably due to the occurrence of a species of blood-poisoning. 
Enlargement of the spleen has also been noted as a common 
symptom in the later stages. Spontaneous haemorrhages occur 
in nearly all cases which last for a few months. Haemorrhage 
from the umbilicus is the most frequent, but epistaxis, hsemor- 
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rhage into the tissues and into the ahmentary canal, are not 
uncommonly met with. The haemorrhage is in all probability 
induced by the condition of the tissues, owing to their impregna- 
tion with the non-eliminated biliary excretion. When haemor- 
rhages occur they are very persistent, and cannot be arrested by 
ordinary measures. Usually they continue until death, and in 
many cases they are its immediate cause. The duration of life 
in children suffering from congenital obliteration of the common 
bile duct varies between a few weeks and several months. John 
Thomson ^ collected forty-nine cases of congenital obliteration of 
the bile ducts, and found that out of these, eleven lived less than a 
week, eight more than a week and less than a month, fourteen 
from one to four months, and sixteen more than four months, two 
of these having lived until the eighth month. In one case of 
obliteration of the common bile duct, which has been recently 
reported by Francis Hawkins,^ the child lived for four and a half 
months (Fig. 10). In a few of the recorded cases a green 
coloration of the fsoes has been noted during the later stages 
of the affection. This appears to have been due to mercury 
having been administered ; which substance has formed green- 
coloured compounds with some of the contents of the bowel. 

Diagnosis. — Absence of coloured matter in the intestinal 
excreta of a child at birth, or coming on soon afterwards, which 
is co-existent with, or immediately followed by, the appearance of 
jaundice, which is persistent and increases in intensity, points to 
the existence of some obstruction to the flow of bile from the biliary 
passages into the duodenum. It is not uncommon, however, for 
a young child to suffer from jaundice, owing to the blocking of 
the common bile duct by a catarrhal condition of the mucous 
membrane, or by a plug of mucus which has become inspissated 
and impacted at the entrance of the duct into the duodenum. 
In both of these classes of cases the meconium is dark-coloured, 
owing to the presence of biliary pigments, and the condition 
clears up spontaneously in a few days, or yields to medical treat- 
ment. Icterus neonatorum, which comes on shortly after birth, 
lasts for a short time, and is due to change of the blood pigments 
in the skin, must not be mistaken for the jaundice of oblitera- 
tion. This variety only lasts for a short time, and soon clears 
up spontaneously. All cases of jaundice occurring in the newly- 

1 John Thomson, Mdin. Med. Journ. , vol. xxxvi. p. 523 et seq. 

2 Hawkins, Trans. Path. Soc. London, 1895, p. 76. 
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bom, require to be watched for some days before it can be 
definitely stated whether the jaundice is due to permanent 
blocking of one or other of the bile ducts, or is due to other less 
persistent causes. 

Treatment. — When . the existence of a permanent congenital 
obstruction of the entrance of the bile into the duodenum has 
been diagnosed with a fair amount of certainty, there appears to 
be only one method of treatment which offers a possibility of 
relief to the condition being afforded. An exploratory laparotomy 
should be performed, the incision being made in the middle line 
above the umbilicus, or in the right linea semilunaris, commencing 
at the lower margin of the costal arch. In most cases it will be 
better to make the median incision, but if a localised swelling can 
be distinguished, which extends more to the right, then it will 
be advisable to make the incision in the right linea semilunaris. 
The structures in the portal fissure of the liver and its neigh- 
bourhood should be carefully examined, together with the 
gastro-hepatic omentum and the duodenum. If it is found 
that the common bile duct is obliterated above its entrance into 
the duodenum, that the gall bladder is present and of normal 
size, and its cystic duct is patent and communicates with the 
hepatic ducts, which also are patent, then a fistulous communica- 
tion should be made between the gall bladder and the duodenum. 
This can be done best by the use of a small " anastomosis 
button," assisted by a few stitches. The details of this operative 
procedure are described later. If the gall bladder is absent and 
the common bile duct obliterated, then the only thing which can 
be attempted will be to establish a communication between the 
lower extremity of the dilated portion of the bile duct and the 
duodenum. In the majority of cases this will in all probability 
be found to be almost impossible. 

Prognosis. — If the patients with congenital obliteration of the 
common bile duct are left untreated, they all die ; but as yet no 
cases have been recorded which have been treated in the manner 
which is advocated above. It seems, however, to be quite 
possible, and even probable, judging from the result of cholecyst- 
enterostomy in older people, that there is a chance of the pro- 
cedure proving successful in suitable cases. It must be 
remembered that there is only a limited number of these 
congenital cases which will be found to be suitable. In most 
cases, in addition to obliteration of the common bile duct, there 
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are other more extensive lesiona which, do not lend themselves 
to successful operative interference. In John Thomson's ^ paper, 
already referred to, diagrams are given of twenty-nine of the re- 
corded cases, and out of these only six appear to have been suit- 
able for the application of this method of treatment. Giese has 
recently collected twenty-seven cases, and out of this number he 
found that only three were suitable for the performance of an opera- 
tion which would have a fair chance of being successful. The suit- 
able cases are those described by Kostlin,^ Koth,^ and Legg.* To 
this list may be added the case of Francis Hawkins ^ (Fig. 1 0). As, 
however, the affection if left alone is necessarily fatal, it appears 
to be quite justifiable to attempt to relieve it by surgical 
measures. 

Congenital obliteration of the common hepatic duct. — This is 
a very rare condition, and when it is met with it gives rise to 
a train of symptoms which are indistinguishable from those 
which occur when the common bile duct is obliterated. In 
some cases it is associated with obliteration of the common bile 
duct or the gall bladder, and its existence can only be definitely 
diagnosed after an exploratory examination of the biliary passage 
has been carried out. The common hepatic duct and the right 
and left hepatic ducts are usually represented by solid white 
cords of fibrous tissue, which extend into each extremity of the 
portal fissure. In some cases the common hepatic duct has 
alone been found to be obliterated, and in others the right and 
left hepatic duets are closed as well, whilst occasionally the 
right or left hepatic duct, or both, have been obliterated. The 
left duct may 'be obliterated alone, and give rise to no symptoms, 
but this is very unusual. When the hepatic ducts are obliterated, 
it does not seem to be possible to perform any surgical opera- 
tion which will be of avail in rectifying the condition. All 
these cases must apparently terminate fatally. If the gall 
bladder and the cystic and common bile ducts were normal, and 
there were also present hepato-cystic ducts, which have occasion- 
ally been met with, it seems to be possible that the bile might 
pass into the intestine by this route from the liver, but no case 
of this nature has been recorded. 

1 Thomson, loc. cit. 

2Kostlin, Med. Oor.-Bl. d. ■wurttemb. arztl. Ver., Stuttgart, 1862, Bd. xxxii. 

' Roth, Virchow's Archiv, Bd. xliii. s. 296. 

* Legg, loc. cit. ' Hawkins, loc. cit. 



CHAPTER VI. 

ABSCESS OF THE LIVER. 

An abscess of the liver may arise as the direct or indirect result 
of a considerable number of different pathological conditions. 
In each case a localised hepatic inflammation is induced, which 
terminates in the formation of a collection of pus. This condition 
is usually associated with the entrance of a quantity of septic 
material into some portion of the liver. The resultant abscesses 
may be either multiple or single, those of pysemic origin being 
almost invariably multiple. A special variety of the affection is 
known as tropical abscess, and occurs in individuals who reside 
or have resided in hot climates. 

Etiology. — The etiology of inflammation of the liver and 
hepatic abscesses may be considered under many distinct head- 
ings, but for convenience of description, these will be separated 
into the following seven groups, viz. : — 

1. Traumatism: — Some portion of the liver may receive an 
injury from without, such as a blow, or a fall against an obstacle, 
and as a result of this the liver tissue at the point of reception 
of the force undergoes a solution of continuity, and a rupture 
occurs, either superficially or into the substance of the gland. 
The damaged part may undergo resolution and no serious com- 
phcation follow, or micro-organisms may be carried to it by the 
blood stream, which grow and multiply so as ultimately to lead 
to the development of an abscess. The formation of abscess may 
be delayed until some time after the injury. Severe and exten- 
sive ruptures of the liver are quickly fatal in the majority of 
instances, and it is only the slighter varieties which may become 
the seat of the development of an abscess. Haspel ^ has 
described the case of a soldier who received a severe blow in the 
right hypochondriac region, and died from a hepatic abscess 
eleven days afterwards. Cases have also been described in 

1 Haspel, " Henoch's Unterleibskrankheiten," 1864. 
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which children have died from hepatic abscesses caused by falls 
from a height. Fish bones, pins, and needles which have been 
swallowed, have been found in the interior of a hepatic abscess, 
having perforated the walls of the stomach and then passed into 
the liver. Abscesses of the liver, as the result of non-perforating 
injuries, are exceedingly rare, and, according to C. Langenbuch,^ 
only thirty-nine cases are recorded in surgical literature. Per- 
forating wounds of the liver are more commonly followed by the 
formation of an abscess than the non-perforating ones. These 
wounds may be due to stabs with sharp instruments, or blunt 
bodies may be driven through the abdominal or thoracic walls 
into the liver substance, or the perforating body may be the pro- 
jectile of a firearm. In all these cases, if the injury is not very 
extensive, the development of an abscess may follow. Septic 
matter may be introduced either at the time of injury or later, 
by means of the blood stream or by unclean instruments which 
are used to examine the wound. Portions of the perforating 
body may be detached and left in the bottom of the wound, or a 
piece of the clothing may be carried in. All cases of abscess of 
the liver which are caused by perforating wounds are associated 
with the presence of the micro-organisms of suppuration. A 
foreign body which has been introduced into the liver in the 
manner described above is not always immediately followed by 
the formation of an abscess, since the foreign body may become 
encapsuled in the liver substance and surrounded by a layer of 
dense fibrous tissue, when it remains quiescent for a long time. 
When an encapsuled body is located within the liver, it is liable 
at any time to become the seat of an inflammatory process which 
may terminate in the formation of an abscess. An hepatic 
abscess may thus occur after the lapse of a considerable length 
of time from the introduction of the foreign body. 

2. Gall stones. — Gall stones are not unfrequently the cause of 
hepatic abscess in non-tropical climates, and they can produce 
this result in several ways. When the gall stones are located 
within the gall bladder, they are liable, by a process of constant 
irritation, to cause inflammation and ulceration of the mucous 
membrane which lines the internal aspect of the sac, and if this 
inflammatory condition extends to the neighbouring portion of 
the liver, it becomes the direct cause of the formation of an 
abscess. In other cases the gall stones may be impacted in the 

1 Langenbiicli, "Deutsche Chivurgie," Lief. 45 c, Tlieil. i. s. 205. 
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cystic duct, or in some part of the intra-hepatic bile ducts, and 
by a similar process of irritation, inflammation, and ulceration, 
induce the development of an abscess. The gall stones which 
are found in the intra-hepatic ducts may haVe arisen within the 
liver, or they may have migrated there from the gall bladder 
along the cystic and hepatic ducts. The micro-organisms of 
suppuration play a very important part in the development of 
abscess dependent upon gall stones. The Bacterium coli commune 
has not uncommonly been found in the pus of abscesses which 
have arisen in this manner. This micro-organism is always to 
be found as an inhabitant of the human alimentary canal, and 
when it is found in connection with inflammatory processes due 
to the presence of gall stones, it has, in all probability, in most 
cases reached the liver by passing along the bile .passages from 
the duodenum. Gall stones which have become impacted in 
some portion of the common bile duct have been found to be the 
cause of the formation of an hepatic abscess in a small proportion 
of cases.. It has been suggested with a very fair amount of 
reason, that in these cases the gall stone, when impacted, causes 
ulceration of the mucous membrane, and the ulcerated surface 
becomes the seat of growth of suppurative micro-organisms, which 
have migrated from the adjacent portion of the intestine ; 
colonies of these micro-organisms then enter the small veins or 
capillaries which return the blood from the walls of the common 
bile duct, and pass along with the blood stream into the portal 
vein and thence into the liver, where they are arrested in the 
intra-hepatic capillaries of the portal system, and give rise to the 
development of abscesses in the manner described in connection 
with portal pyaemia. Gall stones have been found in the interior 
of abscesses which have arisen according to the two first of the 
above ways, either post-mortem, or when the abscess has opened 
externally and discharged its contents, or when it has ben incised 
and evacuated by the surgeon. Cases have been described in 
which the abscess has opened into some part of the alimentary 
canal and the pus and gall stones have been passed per anum, or 
vomited up when the stomach has been the seat of the perforation. 

3. Parasites {animal). — Several varieties of animal parasites 
have been met with, as the direct cause of the development of 
an abscess of the liver. 

(a) Ascarides, or round worms, may inhabit the upper 
part of the intestine in man, and cases have been recorded 
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in which they have passed through the aperture "of the 
common bile duct into the duodenum, and thence along the 
biliary passages to the gall bladder, or to the intra-hepatic 
portions of the bile ducts. When they have gained an entrance 
into the bile ducts or gall bladder, they usually become coiled up 
and soon die, owing to the poisonous effect of the bile upon them. 
They act as irritants to the mucous membrane lining the in- 
terior of the bile passages, and induce the formation of an abscess 
in a manner similar to gall stones, but as they have passed 
directly from the small intestine, suppuration commences at an 
early period, owing to the presence of the micro-organisms which 
they have carried with them. The formation of an abscess is 
not the invariable result of the passage of a round worm into 
the biliary ducts. When the parasite has been killed by the 
action of the bile, it may be extruded into the duodenum by the 
contraction of the muscular walls of the ducts. Cases have been 
met with and described where a dead ascaris has been passed 
externally, either when a hepatic abscess has opened spontaneously 
on the surface of the body, or has been evacuated by the surgeon. 
The formation of a hepatic abscess as the result of the presence 
of an ascaris within the liver is a very rare condition, and when 
present it can scarcely be distinguished clinically from an abscess 
which is due to a gall stone. This condition, however, is liable 
to occur in children and young adults, and if the patient is 
known to be suffering from ascarides, and the formation of a 
hepatic abscess has been preceded by attacks of violent biliary 
colic, this cause must be taken into consideration when making 
a diagnosis. It usually happens that a single ascaris finds its 
way into the liver, and a single abscess is the result. Cases, 
however, have been recorded in which multiple abscesses have 
formed after several of the parasites have passed into the bile 
ducts. Bargioni ^ has described a case in which sixteen round 
worms were found in the liver of a patient after death. In the 
Dupuytren Museum in Paris there is a human liver into which 
eleven adult round worms have passed along the course of the 
bile canal. According to Davaine ^ an ascaris does not live more 
than twenty hours after it has obtained an entrance into the bile 
ducts. Nearly all the recorded cases have occurred in children or 
young adults. 

1 Bargioni, quoted ty Langenbiich, 0^. cit., s. 207. 

2 Davaine, "Traite des entozoaires, " 1877. 
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(6) A. hydatid cyst of the liver may become the seat of 
a suppurative process which terminates in the establishment 
of a hepatic abscess. The inflammation and suppuration may 
commence in the liver tissue which immediately surrounds 
the cyst, so that the parasite lies in a bed of pus, but sooner or 
later the cyst itself is involved, and its interior becomes filled 
with the products of suppuration ; in other cases the cyst and 
its contents are first affected in the inflammatory process, and 
the neighbouring portion of the liver is involved afterwards. 
The exciting causes of suppuration of a hydatid cyst are not 
always apparent. An exploratory puncture with the needle of 
an aspirator has been the direct cause of the introduction of 
septic micro-organisms, and a blow or contusion in the hepatic 
region has preceded the occurrence of this complication. Often, 
however, it is not possible to refer it to any definite cause. 
The symptoms are those of an ordinary hepatic abscess, preceded 
by those of hydatid disease, if the hydatid cyst has attained 
any considerable size or has commenced to exhibit pressure 
symptoms. A small hydatid cyst may become the seat of an 
inflammatory process which terminates in abscess without having 
previously exhibited any symptoms by which its existence can 
be surmised. 

(c) Distomata. — In tropical and subtropical countries the 
Bistoma hcematdbium has been found in the liver, occupying 
the portal canals, and, in rare cases, causing an abscess of the 
liver. This appears fco be an occasional cause of hepatic abscess 
in Egypt. Arnold ^ has recorded a case of abscess of the liver, 
which he opened by operation, and in the pus which was evacu- 
ated he found an adult distoma. In the Museum of St. Barth- 
olomew's Hospital ^ there is a preparation of a human liver, in 
which are seen a number of specimens of Bistoma hepaHcum ; 
the liver was taken from the body of a countryman. The abscesses, 
which are due to the presence of these parasites, appear to be 
usually small and multiple. This condition is an extremely rare 
one, and when present it does not appear to be possible to dis- 
tinguish it from other varieties of multiple small abscesses. 

{d) Goccidia. — According to the researches of Podwyssozki,* 
coccidia may very rarely cause the formation of small localised 

1- Aniold,Arch.demSd.nav.,Fa.ns,'^ov.l889. 2 Museum, St.Barth.Hosp., Spec.2238. 
3 Podwyssozki, Vrach, St. Petersburg, 1890 ; and Centralbl. f. Min. Med., Bonn, 1890, 
No. 48, s. 867. 
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abscesses in the liver of man. The affection is quite common in 
, rabbits. The parasite is a small unicellular organism, belonging to 
the group of Sporozoa. Podwyssozki says that the coccidia spores 
are, in many cases, introduced into the body of man along with un- 
cooked eggs. He asserts also that in one sample of eggs which 
he examined in the summer, 10 per cent, were affected with 
the spores of coccidia. The abscesses which are produced by 
these parasites are small, multiple, and of slow growth. They 
may cause considerable enlargement of the liver, but the diagnosis 
of the affection is practically impossible until the contents of the 
abscess have been evacuated by operation and examined. 

4. By direct extension from inflammatory foci in adjacent 
tissues. — Inflammatory and suppurative processes in the neigh- 
bourhood of the liver may, by direct extension, involve the 
liver itself and give rise to the formation of an abscess. 
Thus any form of localised perihepatitis, such as subphrenic 
abscess, an empyema of the base of the right pleural 
cavity, an empyema of the gall bladder, a localised purulent 
peritonitis, or suppuration in the region of the right kidney, 
may each be the immediate cause of an abscess of the liver. A 
tubercular cavity in the base of the right lung has been known 
to cause the formation of an abscess of the upper portion of the 
right lobe of the liver, by obliterating the lower part of the 
pleural cavity and extending through the diaphragm to the 
underlying portion of the liver. 

5. Abscesses of pymmic origin. — These abscesses are in 
nearly every case multiple, and they result from a variety of 
pathological causes and conditions (Fig. 11). The essential 
factor in the establishment of the affection, in a considerable 
proportion of cases, is the conveyance to the liver, by one of its 
blood vessels, of colonies of micro-organisms which are associated 
with, and the cause of, a suppurative process in some other part of 
the patient. These micro-organisms can reach the liver by means 
of the portal vein, the hepatic artery, and the inferior vena cava. 

{a) The portal vein. — Any process of suppuration in con- 
nection with the anatomical structures from which blood 
is taken to the liver by the portal vein, may be the immediate 
cause of an abscess of the liver. Ulcers of the stomach and 
duodenum, which are either simple or malignant in character, 
may be the cause of an embolic process, and become the start- 
ing-point in the development of an abscess in the liver. In the 
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same manner ulcerations in any part of the small or large 

intestine may be followed by the 
same result. Inflammatory pro- 
cesses in or around the vermiform 
appendix are especially liable to 
lead to the development of an 
abscess. Abscesses which are 
primary in the spleen and pan- 
creas have been known to cause 
a similar condition of the liver. 
Dysenteric ulcers of the large 
intestine give rise to abscesses of 
the liver which are often single, 
or possibly there may be two or 
more. Operations for haemor- 
rhoids, rectal prolapse, or for 
cancer and other affections of the 
pelvic viscera, have been directly 
followed by hepatic abscess. Local- 
ised peritonitis in the pelvis, 
especially after a septic labour, is 
liable to give rise to the same 
condition. Septic inflammation 
of the stump of the umbilical cord 
and the umbilical region have 
caused hepatic abscess in infants. 
The occurrence of a gastro-intes- 
tinal catarrh, in which there has 
been no apparent abrasion of the 
mucous membrane, has been 
immediately followed by the 
development of suppurative hepa- 
titis. The simple operation of 
ligature of piles has been known 
in several instances to be the 
cause of an abscess of the liver, 
and operations upon the urinary 
bladder from the perineum have 
had the same sequel. It is prob- 
able that in all these cases septic emboli, which consist of 
colonies of some variety of the micro-organisms of suppuration, 




Fig. 11. — Pyfemic abscess of the liver. 
Section of a liver, diaphragm, and 
lower portion of right lung. The liver 
substance is riddled with numerous 
cavities of varying size, which have 
destroyed a considerable amount of 
the hepatic substance. Tliese cavities 
were originally filled with thick 
mucoid pus. The suppuration had 
extended upwards, leading to the 
formation of a sub-diaphragmatic 
abscess and an empyema of the right 
pleural cavity. This condition had 
followed a perforation of the vermi- 
form appendix, caused by a pin. Be- 
fore death the seventh rib was resected 
so as to afford an outlet for the pus. 
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have passed from the seat of ulceration into the radicles of 
the portal vein, and have been carried by the blood stream 
to the liver, where they have been arrested in the portal 
capillaries, and then by their growth and multiplication have 
caused inflammation and 
localised necrosis, which has 
terminated in the formation 
of one or more abscesses. 
It is not clear how these 
colonies gain an entrance 
into the lumen of a blood 
vessel in the case of simple 
catarrh, but possibly there 
may be in this condition 
small abrasions of the mucous 
membrane which have not 
been recognised. The micro- 
organisms which have been 
met with and described are 
those of ordinary suppura- 
tion, such as the pyogenic 
streptococci and staphy- 
lococci, and also the Bac- 
teriuvi coli commune. In 
hepatic abscesses of dysen- 
teric origin an organism has 
been met with which is called 
the amoeba coli, but the 
exact connection of this 
micro-organism with the sup- 
purative processes has not 
been definitely established. 
No micro - organisms have 
been detected in some cases 
of hepatic abscess, even after 
the most careful examination. 

(&) The hepatic artery. — When septic emboli reach the liver by 
means of the hepatic artery, they usually come from some distant 
focus of disease, and not from any of the structures within the 
area of the portal vein. Head injuries, which have become the 
seat of a septic process, are very frequently followed by the 




Fig. 12.— Pylephleljitis. Section tlirough the 
right lobe of a liver whicli wa.s the seat of 
a septic pjdephlebitis, secondary to an 
affection of tlie verniiform appendix. 
Numerous small abscesses are seen on the 
surface of the section, situated along the 
course of the Ijranches of the portal vein. 
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development of metastatic abscesses in the liver. The septic 
emboli from the cranium in these cases must pass through the 
capillaries of the lung before they obtain an entrance into the 
main arterial system, whence they pass into the hepatic artery 
and are carried to the liver, where they are arrested in some of 
the hepatic capillaries. In some of the cases there are no 
metastatic abscesses in other organs, but in many it is found 
that the lungs are also the seat of similar abscesses. Other 
parts of the body, such as the spleen, kidneys, and brain, may 
also become the seat of these secondary abscesses. The liver 
and the lungs, however, are the organs which are the most 
frequently involved. It has been the subject of much specula- 
tion and controversy as to why septic emboli pass from the 
cranium and other organs, when they are affected with septic 
inflammations, through the lungs, and are not arrested there, or, 
if they are arrested there, they do not cause the development of 
metastatic abscesses. No clear explanation of this pathological 
condition has as yet been given. It may be possible that the 
micro-organisms which cause the abscess in the liver will not 
grow and multiply in the lung tissue, owing to the large amount 
of oxygen which is always present in these organs. No one has 
demonstrated, however, that the micro-organisms which are found 
in abscesses of the liver, due to septic emboli from a distant 
source, and not associated with abscesses in the lungs, are 
different from those which are found when the abscesses are 
present in both the liver and lungs or other organs. Septic 
inflammations in connection with diseases of bone are not 
uncommonly the cause of liver abscesses, the emboK being carried 
to the organ by the hepatic artery. The various forms of acute 
infective periostitis and osteomyelitis, as well as the septic 
affections which involve the portions of bone enclosing the organs 
of hearing, are especially liable to be followed by these sequelae. 
A case has been described by Fontan,-^ in which an ordinary boil 
in the temporal region was followed by the development of an 
abscess of the liver, and the Staphylococcus pyogenes aureus was 
found both in the boil and in the hepatic abscess. Ulcerative 
endocarditis has been the cause of a secondary abscess of 
the liver in a certain number of cases. Thierfelder,^ Meyer,* 

1 Fontan, Semaine mid., Paris, 1893. 

2 Tliierfelder, "Ziemssen's Handbuch," Bd. vii. 

3 Meyer, " Ueber endocarditis ulcerosa," Zurich, 1870. 
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Chvostek,! and Buckling 2 have described such cases. Forty- 
eight fatal cases of ulcerative endocarditis are recorded in 
the statistical tables of St. Bartholomew's Hospital for the 
years 1885-1894, and of those cases which were examined 
post-mortem, abscesses of the liver were found to be present 
in only one case, and in this there were also abscesses 
in other viscera. Gangrene of the lung, purulent bronchitis, 
and tubercular disease of the lung, in which the caseous 
portions have undergone disintegration, have all been followed 
not unfrequently by secondary abscesses in the liver, the septic 
emboli having been carried to the liver by the branches of the 
hepatic artery. In the tubercular cases the abscesses in the 
liver may be either tubercular in nature, or, as more frequently 
happens, they may contain the micro-organisms of suppura- 
tion. Eoss and Osier ^ have described a case of aneurism 
of the hepatic artery, which was followed by the develop- 
ment of numerous secondary abscesses in the liver, owing to the 
interior of the aneurismal sac becoming the seat of a septic 
process, and septic emboli being detached therefrom and carried 
thence to the liver by the hepatic artery. Chronic pyaemia, 
which is characterised by the appearance of abscesses in various 
parts of the body, frequently affects the liver ; and in nearly all 
cases which are fatal, this viscus sooner or later becomes the seat 
of abscesses. Patients who are the subjects of septic thrombosis 
of the lateral sinus not uncommonly develop signs of secondary 
abscesses in the liver. In two cases of this kind which I had 
recently under treatment, both patients died, and in each 
abscesses were found in the lungs and liver. 

(c) The inferior vena cava. — Some observers, as Magendie and 
Meckel, have asserted that a septic infection may spread back- 
wards from the blood in the right auricle, along the inferior cava 
and the hepatic veins to the liver tissue, and give rise to the develop- 
ment of abscesses, the manner of extension apparently taking the 
form of a thrombus in the veins. The septic material in these 
cases reaches the right auricle by veins which return blood from 
other septic foci. There does not appear to be any definite 
evidence that this is a method by which septic material can 
reach the liver and cause hepatic abscesses, and from a practical 

1 Chvostek, Wim. Klinik, 1881. 

2 Bilckling, Inaug. Diss. , Berlin, 1868. 

2 Ross and Osier, Canada Med. Jotirn. , Montreal, vol. vi. p. 1. 
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point of view it can be disregarded. Some surgeons have main- 
tained, but without sufficient reason, that abscesses of the liver 
which follow suppurating head injuries, and thrombosis of the 
various cranial venous sinuses, may arise in this way, especially 
when the lungs are not simultaneously affected. 

{d) We have already seen, in the chapter on the functions 
of the liver, that the liver plays an important part in destroying 
or rendering innocuous the toxines and ptomaines, which are 
produced by the growth and activity of the various micro- 
organisms which are concerned in the processes of suppuration. 
It is possible, when an excessive amount of these substances is 
produced, that the cells of the liver may be overworked in their 
attempts to destroy them, and, as a result, their vitality may be 
so much impaired that they become the seat of growth of 
suppurative micro-organisms, which have been deposited from the 
blood either of the portal vein or the hepatic artery. If this is 
found to be true, it will afford an easy explanation of the fact 
that, in some cases, abscesses occur only in the liver in certain 
varieties of septic affections, especially in head injuries. 

G. In connection with acute specific fevers. — The liver has 
been found to be the seat of an abscess in a few cases of typhoid 
fever. According to Eomberg, this condition can arise in three 
different ways — 

{a) By extension along tlie Hie ducts. — An inflammation and 
ulceration of the biliary ducts or gall bladder, which has 
been caused by an extension of the typhoid bacillus to these 
structures, is met with in very exceptional cases of typhoid 
fever. When it occurs, the ulcerative process may, by direct 
extension, spread to the adjacent portion of the liver and be the 
exciting cause of an abscess. Klebs ^ has described a case of 
this kind in which the ulceration involved the intra-hepatic 
ducts. 

(h) As the result of a suppurative pylephlebitis. — The mode 
of origin in this class of case is similar to that which has 
been described in connection with ulcers of the intestine and 
portal vein pyaemia. The septic material obtains an entrance 
through the tissues in the floor of the typhoid ulcers, and is 
carried by the portal vein to the liver. In a case of this kind 
recorded by Eomberg,^ the pus in the liver contained 

1 Klebs, " Handbuch f. Path. Anat," 1868. 

2 Eomberg, Berl. Min. Wcknschr., 1890, No. 9. 
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staphylococci. Buckling,^ Tungel,^ and Bernhardt have de- 
scribed similar cases. Schlier* and Futterer^ have discovered 
colonies of the typhoid bacillus (Eberth) in the biliary ducts. 

(c) fn the third class of cases are included those abscesses 
of the liver which are supposed to be due to an infection from 
a localised suppuration occurring in the course of an attack of 
typhoid fever. Chvostek^ and Leudet^ have described cases 
which have followed perichondritis and necrosis of the laryngeal 
cartilages, occurring as the result of typhoid fever. Louis ^ has 
recorded a case in which the abscess followed a suppurative 
condition of the parotid gland and the submaxillary region. It 
is probable in these cases that the formation of an abscess 
in the liver is due to absorption of septic material from the 
typhoid ulcers in the intestine, although it is possible that 
the septic material may have the origin attributed to it by 
Eomberg. 

The affection of the liver in most of the recorded cases 
appears to have developed in the later stages of the fever. In 
one of the cases mentioned by Bertrand and Fontan ^ the 
affection was associated with the onset of a typhoid state. 

The occurrence of this condition in the course of typhoid 
fever is very rare ; and, according to Langenbuch,^"* only about 
twenty cases has been placed on record. 

Influenza appears to be almost the only one of the other 
acute specific fevers which has given rise to hepatic abscess. 
Cimbali ^^ has recorded the case of a man who died from an 
abscess of the liver which followed an attack of this affection. 

In the Museum of G-uy's Hospital ^^ there is a specimen of a 
liver containing an abscess which occurred as the result of an 
. attack of scarlatina. 

7. Tropical abscess. — Tropical abscess of the liver is the 
term which is applied to a variety of hepatic suppuration which 

1 Buckling, Inaug. Diss., Berlin, 1868. 

2 Tungel, Klin. Mitth. v. d. med. Abth. d. Ally. Kranhenh. in Hamburg, 1864. 
' Bernhard, Jahrb.f. Kinderh., Leipzig, 1886, s. 303. 

* Schlier, Miinchen. med. Wc/mschr. , 1891. 
5 Futterer, ibid., 1888, No. 19, s. 317. 
8 Chvostelc, AUg. Wien. med. Ztg., 1866, No. 37. 
' Leudet, Clinique mMicale, Paris, 1874. 

8 LoiiiS; " Recherches anatomiques, etc., sur fievre typhoids," Paris, 1841, vol. i. p. 118. 

9 Bertrand et Fontan, " L'Hepatite Suppuree,' Paris, 1895. 
1" Langenbuoli, " Deutsche Chirurgie," Lief. 45 c, Theil. 1. 
" Cimbali, Sperimentale, Firenze, 1890. 

'2 Quy's Hasp. Mus., Spec. 1294. 

6 



82 



ABSCESS OF THE LIVER. 



occurs for the most part, although not entirely, in peojjle who 
live in tropical and subtropical regions, or who, at some time, 
have lived in hot climates. The abscesses are either single, or 
not more than two or three in number. Fig. 13 is an illustra- 
tion of a large single abscess. 

Geographical distribution. — The disease appears to exist as 

an endemic affection in 
many countries which lie 
within 45 degrees north 
and south of the equator, 
whilst those cases which 
occur in more temperate 
climates are of a sporadic 
character. In Europe the 
disease occurs most com- 
monly in those countries 
which lie on the northern 
coast of the Mediterranean. 
The southern parts of 
Spain, France, Italy, and 
Greece, together with the 
islands which lie in the 
Mediterranean (Sardinia, 
Sicily, Malta, the Balearic 
Isles, and the Ionian 
Islands) are the places in 
which the disease occurs 
as an endemic affection. It 
has been said by some 
authors that no cases have 
occurred in England except 
in people who have been 
in hot climates. This is 
probably incorrect. Accord- 
ing to Hilton Fagge,! be- 
there were fifteen fatal cases of large 
single abscess (one was double) in Guy's Hospital, and in 
these cases in five only was there a history that the patients 
had lived out of England. In most of the remaining ten it was 
definitely stated that they had never been out of England. A 

1 Hilton Fagge, " Princiijles an.l Practice of Medicine," vol. ii. 




Fig. 1.3. A large .single abscess of the lower portion 
of tlie right lobe of the liver. The volume of 
the liver is only slightly enlarged, although 
there is considerable destruction of the hepatic 
tissue. 



tween 1860-1880, 
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patient whom I have seen in St. Bartholomew's Hospital died 
from a large single abscess of the liver, and he stated that he 
had never been out of England, 
and also that he had never had 
any dysenteric symptoms. Post- 
mortem, several small dysenteric 
ulcers were found in the colon. 
Similar cases have been met with 
in other places in Northern 
Europe. Erom these facts it 
seems that cases of true tropical 
abscess can occur in England, 
and other palaces with a tem- 
perate climate. In Asia the 
disease is endemic in India, Bur- 
mah, Southern China, Southern 
Japan, the East Indies, especially 
Java, Sumatra and Borneo, 
Ceylon, and the southern parts 
of Arabia and Persia, especially 
along the coasts of the Pied Sea 
and the Persian Gulf. Fayrer ^ 
says that, between the years 
1850-1879, -!-19 per thousand 
on an average died each year 
from hepatic abscess among the 
British troops, the mean strength 
during the period mentioned 
being 57,742 men. The mor- 
tality varied in the difierent 
presidencies. In Madras it was 
3'31 ; in Bengal, 2'04 ; and in 
Bombay, I'll, per thousand men. 
From these observations of 
Fayrer, and also those of 
Chevers,'-^ it seems that the 
disease is more frequent in 
Madras, especially on the Coro- 

mandel Coast and in the Eastern Ghats. In Bombay it is 
most frequent in the Ghat Mountains, and in Bengal in the 

1 " Hygiene and Diseases of Warm Climates, 1893, p. 648 H seq. - Chevers, ibid. 




Fig. 14. Large single abseess of the liver. 
A liver containing a large abscess 
situated in the right lobe near the 
convex surface. The walls of the 
abscess are irregular, and it has pene- 
trated for some distance into the sub- 
stance of the organ, causing destruction 
of the hepatic tissue, so that its internal 
aspect is rough and shaggy. The 
abscess communicated with a circum- 
scribed pjortion of the peritoneal 
cavity. In the transverse colon the 
scars of three ulcers are visitde. — St. 
Bartli. llosp. Museum. 
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North-West Provinces. (Compare Hirsch, vol. iii.) These 
statistics apply only to the British troops, and not to the 
native population. According to Morehead/ the admissions for 
hepatitis during the period of six years at the European Civil 
Hospital of Bombay averaged 3-7 per cent., and at the 
Native Hospital, 1-5 per cent, of the total admissions. Waring ^ 
says that abscess of the liver is met with in a considerable 
number of cases in the native and foreign population, although 
not so frequently as among the British troops. In Ceylon, 
according to the observations of Marshall,* the disease is as 
common in the English troops as it is in India. In Africa the 
disease is met with in the countries which form the coast of the 
Mediterranean from Morocco on the west to Egypt in the east. 
In Madagascar, Mozambique, Mauritius, E^union, Senegambia, 
the Slave Coast, the Gold Coast, and Fernando Po, the disease 
is said to be almost as frequent as in India; whilst on the 
coasts south of these places it occurs, but much less commonly. 
In America, the affection is said by most observers to be quite 
rare in the West Indies, and in the United States it is very 
rarely seen. It is very common in ChUi, especially in the 
north, and it is of frequent occurrence in Panama, Costa Eica, 
Guatemala, Salvador, and the western coast of Mexico, whilst 
on the eastern coast of Mexico it is less frequently met with. 
In the Western Hemisphere, the northern coast of the Gulf of 
Mexico forms the limit of the disease as a widespread affection. 
(Hirsch.*) In Australia hepatic abscess is met with, but far less 
frequently than in India. 

Predisposing causes. — The predisposing conditions of tropical 
hepatic abscess are fairly numerous, and deserve careful atten- 
tion. 

(a) Climate. — It has been shown by Mouat* and other 
observers, that the frequency of the occurrence of tropical 
abscess of the liver does not depend entirely upon the tempera- 
ture alone, but that it varies to a considerable extent in tropical 
places which have approximately the same mean annual tempera- 
ture. In Algiers, Mauritius, Chili, where the climate is moderately 
mild, the affection is far more prevalent than in such places as 

1 Morehead, " Clinical Researches on Disease in India, "1856. 

-' Waring, " Statistics and Pathology of Abscess in the Liver," 1854. 

» Marshall, " Notes on Medical Topography of Ceylon," London, 1821. 

* Hirsch, " Geographical Pathology," vol. iii. 

5 Mouat, Madras Quart. Med. Joum., 1839. 
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Jamaica, Southern China, and G-uiana, where the temperature 
is much more tropical in character. In the North- Western 
Provinces of India, and the higher parts of Madras, hepatic 
abscess is more frequent than in Lower Bengal and Bombay, 
where the climate is hotter. The rainy and cold seasons appear 
to be the part of the year when the greatest proportion of cases 
occur. Out of 243 deaths from abscess of the liver, which have 
been analysed by Waring, 101 happened in the cold season, 
seventy-nine in the rainy season, and sixty-three in the hot 
season. It seems from these facts, and the recorded observations 
of many other writers, that the affection commences in the 
greatest percentage of cases when the daily variations of the 
temperature are the most considerable, that is when cold nights 
follow very hot days. When we discuss the relation of tropical 
abscess of the liver with malaria, it will be seen that the season 
of greatest prevalence of the two affections is not quite the same. 
In general terms it can be stated that the disease is most 
prevalent when the atmosphere contains the greatest amount 
of moisture, and the daily variations of temperature are the 
most marked. 

(6) Locality. — Some authors have maintained that tropical 
abscess of the liver is more frequently met with in low-lying 
marshy regions, and in those countries which have low, flat coasts, 
than in elevated mountainous places and countries with steep 
coasts, but there does not appear to be very much evidence in 
support of this statement. In Madras and Bombay the disease 
is more common in the elevated regions than in the low-lying 
plains and on the coasts. 

(c) i2ace.— -There is no doubt that the white members of the 
population, that is to say Europeans, are most frequently 
the victims of the disease in all countries in which tropical 
abscess of the liver occurs. According to the statistics which 
have been collected, concerning the prevalence of the affection in 
the army in India, the ratio of the percentage of Europeans to 
natives affected is from one to a little over two. A similar pro- 
portion has been observed in other countries where the disease 
is endemic, but according to Hirsch,^ the natives of these 
countries, especially negroes, are more frequently the subjects 
of the affection than the natives in India. People who have 
recently arrived in a tropical country from a temperate one are 

1 Hirsch, " Geographical Pathology," vol. ii'. 
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more liable to be affected than those who have lived in a hot 
climate for some time. 

(d) Sex. — The great majority of cases of tropical abscess of the 
liver occur in the male sex. In 300 fatal cases collected by 
Waring/ 291 were males and nine females. Of these latter, three 
were Europeans and six native Indians. De Castro ^ tabulates 
170 cases occurring in Egypt, and among these eight were 
females. ZancaroP has recently published a record of 157 
cases, which comprised 145 males and 12 females. It is evident 
from these statistics that many more males were attacked than 
females. 

(e) Age. — Tropical abscess of the liver does not occur in young 
children, and in old people it is only occasionally met with, 
Eouis * says that amongst soldiers the most common age is 
between 23 and 27, and in , civil life between 30 and 45. 
Poiret gives the years between 20 and 25 as the most frequent. 

(/) Constitution. — The affection seems to be the most common 
in persons of a strong constitution. Saux says that out of fifty-two 
cases forty-seven were strong and healthy previously, and Eouis 
asserts that in 116 patients 102 were of good constitution. 

(g) Mode of life. — The mode of life has a strong influence in the 
predisposition to the development of a tropical abscess of the liver. 
The abuse of alcoholic liquors appears to be. of, very great im- 
portance, and some authors have stated that alcoholic drink 
constitutes a very important factor in every case of tropical- 
abscess of the liver. This is, however, probably too sweeping a 
statement, as there are without doubt cases which arise quite 
independently of alcohol. The number of cases of hepatitis has 
been said to have diminished during recent years among the 
soldiers in India and on the West Coast of Africa, and this 
diminution has been attributed to the more sober habits of the 
men and the smaller amount of alcohol consumed by them. 
It is quite possible, however, that this diminution has been 
partially brought about by improved sanitary conditions and 
surroundings. Daniell asserts that since alcoholic liquors have 
become a regular article of commerce among the natives of the 
West Coast of Africa, hepatitis has become much more prevalent 

1 Waring, loc. ait. ' ' 

3 De Castro, " Des abc^ du foie des pays chauds, et de leur traitement chinirgical," 
Paris, 1870. 

3 Zancarol, "Traitement chinirgical des abces du foie des pays ohauds," Paris, 1893. 
^ Rouis, " Traits pratique des maladies des pays chaud." 



RELATION TO OTHER DISEASES. 87 

among them. The greater amount of intemperance among males 
may explain to a certain extent their greater liability to tropical 
abscess. Injudicious and indigestible food, together with luxurious 
and idle habits, may be predisposing causes. Bad hygienic sur- 
roundings, with such hard work and exposure as is met with in a 
soldier's life, may also act in the same manner. 

BMation to other diseases. — (a) Malaria. — Some observers, 
such as Haspel,^ Annesley,^ and Dutroulau,^ have thought that 
an inflammation of the liver leading to hepatic abscess, is one 
of the manifestations of a malarial infection. When malaria 
affects the liver, the gland becomes enlarged, and also undergoes a 
certain amount of sclerosis ; but it does not appear that the 
development of , a tropical abscess has been directly induced 
by the malarial poison. It is, however, possible that by causing 
sclerosis the malarial poison may act as a predisposing cause in 
hastening the formation of an abscess. It has been conclusively 
shown that the countries, or parts of countries, where malarial 
fevers are the most prevalent, are not those where hepatic 
abscesses are the most common. In Algiers tropical abscess of 
the liver is most common in the province of Oran, a region 
where malaria is not very prevalent ; whilst in Constantino 
(especially at Bona), which is the region where malaria is the 
most frequent, hepatic abscess is uncommon. In Chili abscess 
of the liver is a. frequent affection, but malarial fevers are 
unknown. Malarial fevers are very prevalent in the low-lying 
lands in the basin of the Danube and the Mississippi, but abscess 
of the liver is almost unknown in these areas. Malarial fevers 
are most common in the hot seasons, and we have already seen 
that this is not the time when hepatic abscess is most frequently 
met with. 

(b) Yellow Fever. — Kallies and Helfft have suggested that 
yellow fever may act as a predisposing factor in the etiology of 
hepatic abscess. 

(c) Dysentery. — In a very considerable proportion of 
cases of abscess of the liver, it is found that the patients 
have suffered from dysentery. According to Kiener and 
Kelsch,* out of 314 cases of tropical abscess of the liver, 85-5 per 

1 Haspel, loc. cit. 

- Annesley, "Diseases of India," 1841. 

» Dutroulau, " Traits des maladies des Europ^ens dans le.s pays chanc's," Paris, 1868. 

^ Kiener et Kelscli, " TraiW de maladies des pays chauds," 1889. 



88 ABSCESS OF THE LIVER. 

cent, were associated with dysentery. Manson^ says that "it 
may safely be asserted that in 75 per cent, of cases of hepatic 
abscess a history of some degree of dysentery — not necessarily of 
a very urgent character — can be elicited." Hirsch ^ has collected 
a number of tables relating to death from dysentery, and out of 
23T7 cases there were 457 cases of concurrent abscess of the 
liver, being 19-2 per cent. Some authors have said that the 
hepatic abscess may be the cause of an attack of dysentery, and 
there is no doubt that in some cases an abscess of the liver has 
apparently immediately preceded an attack of dysentery. An 
organism which is known as the amoeba coli has been found in 
the pus of a certain number of these cases. Kartulis^ found this 
organism in the pus of several hepatic abscesses, and also in the 
hepatic tissue forming the abscess wall ; whilst Osier* found it in 
the pus removed by operation from such an abscess. The same 
organism has been found in a large number of cases of dysentery 
in which the ulcers have been examined, and also in the stools 
of patients suffering from this disease. It is not clear what is 
the exact connection between the amoeba coli and dysentery and 
hepatic abscess, but possibly further investigations may throw 
more light on the subject. Some observers have stated that 
they have discovered the amoeba coli in the faeces of healthy 
persons. 

The micro-organisms of hepatic abscess. — As we have already 
seen, there are a number of micro-organisms which have been 
found in the pus of hepatic abscesses. In those abscesses which 
arise as the result of pysemic processes, the organisms of ordinary 
suppuration have been found. Thus the Staphylococcus pyogenes 
albus and aureus have not unfrequently been found in the pus 
of hepatic abscesses. In other cases Streptococcus pyogenes has 
been apparent, whilst the Bacterium coli commune has occasionally 
been demonstrated. We have seen that the amoeba coli has been 
found alone or accompanied by micrococci in some of the cases 
of tropical abscess. The pus from an abscess has occasionally 
been found to be quite sterile and devoid of organisms. When 
this condition is met with, the absence of organisms is to be 
explained either by the incompleteness of the examination, or by 

1 Manson, " Abscess of Liver," Quain's " Diet. Medicine." 

2 Hirsch, " Geographical Pathology," vol. iii. p. 412. 
' Kartulis, Virchow's Archiv, 1889, Bd. cxviii. s. 97. 

^ Osier, Centralbl. f. Bakteriol. u. Parasitenk., Jena, 1890, s. 736. 
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the assumption that in the earlier stages of the affection they 
were present, but that at a later period they died, owing to an 
accumulation of the products of their vitality and growth, and 
subsequently underwent disintegration. The specific organisms 
are always present in cases of coccidial disease. In actinomycosis 
of the liver, an affection which we shall deal with separately, the 
specific organism of this affection is constantly met with. From 
these facts it is apparent that an abscess of the liver may be 
associated with a variety of micro-organisms, the individual form 
varying to a certain extent with the pathological cause of the 
disease. 

Pathological anatomy of hepatic abscess. — An abscess of the 
liver may be single or multiple, as many as ninety having been met 
with in the liver of the same patient. It is most usual to find 
a single abscess, or at most not more than two or three, in those 
cases which are the result of injury, or are included in the list 
of tropical abscesses. In Waring's list of 300 cases, there was 
a single abscess in 177 cases, two in thirty-three, three in eleven, 
four in seventeen,and five in five cases. Eouis,Dutroulau,and Castro 
give similar tables, and from an examination of all of these it appears 
that in tropical cases the abscess is single in from 73 to 75 per 
cent, of cases. Some of the cases which are due to gall stones or 
ascarides, or which arise by direct extension from neighbouring 
foci of suppuration, have only a single abscess, or not more than 
two or three. Abscesses of the liver which are due to other 
causes, in the great majority of cases are multiple. Fig. 11 
shows a section of a liver in which there were multiple pysemic 
abscesses following a localised suppuration in the vermiform 
appendix, as the result of a pin becoming lodged there. An 
abscess of the liver which is of pysemic origin is single in a very 
small number of cases. If a liver is examined post-mortem in 
the early stages of the suppurative process, one or more small, 
somewhat circular patches may be seen, of a grey or yellowish 
colour, and having around them a ring of congested liver tissue. 
The hepatic cells in the centre of these areas may be seen to be 
undergoing a process of disintegration, by which means a small 
cavity is formed which contains pus cells and tissue debris, and 
is the commencement of the formation of the definite abscess. 
Several small abscesses of this kind may form in immediate 
proximity, and as they enlarge they open into one another, so as 
to form one large abscess cavity. An abscess of the liver may 
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enlarge in two ways. It may either increase in size by a 
molecular disintegration of the tissue which forms its walls — that 
is, by a variety of ulceration — or small abscesses may be formed 
in the hepatic tissue which boimds it ; and as these secondary 
abscesses increase in size they break through into the cavity of 
the parent abscess and thus become an integral part of it. If 
the tissue which forms the boundary of an abscess be examined, 
it wiU be found in all acute abscesses to be infiltrated with 
leucocytes, blood cells, and micro-organisms, and it is at the 
expense of this infiltrated tissue that an abscess enlarges. The 
internal wall of an acute abscess is usually somewhat irregular, 
and a number of small portions of necrotic tissue are attached to 
it. When an abscess becomes subacute or chronic, its internal 
wall becomes thickened owing to an increase of the fibrous tissue 
elements, and in some cases the purulent collection becomes 
almost encysted. The contents of the- abscess or abscesses vary 
considerably. In cases of tropical abscess they are often reddish 
or red-brown in colour and thick in consistency, the material 
resembliag to a certain extent a quantity of anchovy sauce. The 
odour of these cases is said to be peculiar and distinctive. 
Portions of necrotic tissue may be seen in many cases, or small 
quantities of blood : whilst in others the contents sometimes have 
the appearance of laudable pus, or the pus may be thin and , 
watery. In the pysemic cases, the abscesses contain a thick and 
mucoid substance ; but in some cases the pus is more like 
laudable pus. When the abscess has been caused by a sup- 
purating hydatid cyst, or by the presence of gall stones, or 
ascarides in the liver substance, then these bodies may be-found 
as part of the contents of the abscess, and in the same manner 
foreign bodies which have been the cause of the abscess may be 
present. In a few cases the contents of the abscess have been 
found to be stained with bile, but this is not of common occur- 
rence. When the purulent material from an abscess of the liver 
is examined, it is found to contain pus cells, broken-down and 
disintegrating hepatic cells, blood corpuscles, fatty debris, 
pigments, and the various kinds of micro-organisms which have 
been mentioned already as occurring in the different forms of 
abscess. An abscess not uncommonly forms communications 
with the different viscera and serous spaces which lie in the 
neighbourhood of the liver. Some part of the abdominal 
alimentary canal, or one or other of the thoracic viscera, are most 
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commonly involved in this way. Langenbuch^ says that in 170 
collected cases in which these complications occurred, in seventy- 
four the abscess burst into the lung, in twenty-six into the right 
pleural sac, in twenty-three into the peritoneal cavity, in thirteen 
into the stomach, in four into the pericardium, and in one into 
the pelvis of the right kidney. Cyr^ has collected the records 
on this subject, and he finds that out of a total of 563 cases, 
fifty-nine opened into the lungs, thirty-nine into the peritoneal 
cavity, thirty-one into the pleura, thirteen into the colon, eight 
into the stomach or duodenum, four into the biliary passages, three 
into the inferior vena cava, two into the kidneys, two upon the 
external surface of the body, and one into the pericardium. Of 
this number, 311 were not opened, whilst eighty-three were opened 
by operation. From these statistics it is evident that the lungs, 
pleura, peritoneum, and the alimentary canal are the anatomical 
structures to which abscesses most frequently spread. 

The size of hepatic abscesses varies from one which is only 
a few millimetres in diameter to one containing several litres of 
pus. In nearly all cases of this affection the liver is increased 
in bulk. Dutroulau ^ says that in sixty-six cases, which he had 
observed, the size was increased in fifty-nine, unchanged in five, 
whilst in two the gland was smaller than normal. Any part 
of the liver may be the seat of an abscess, but it is found that 
the right lobe, especially at its posterior and upper portion, is 
most frequently involved. Waring* says that out of 240 cases 
the right lobe was affected alone in 163, the left lobe alone in 
sixteen, and both lobes in ten. These statistics relate to 
tropical abscess only. The right lobe of the liver is four or five 
times the size of the left lobe, hence it is only natural that 
this lobe should be more commonly affected. 

Symptomatology. — The clinical symptoms which result from 
the presence of the different varieties of abscess of the liver do 
not differ essentially in their nature, and on this account they 
can be considered together. Many cases run a latent course, 
and this is especially the case with tropical abscess. According 
to Eouis,* 13 per cent, of cases of tropical abscess are latent. 
Many observations have been recorded of cases which were 

1 Langenbuch, loc. cit., p. 276. 

2 Cyr, " Trait(5 pratique des maladies de foie," Paris, 1887. (These statistics include 
those, made by Waring, Dutroulau, Koux, Haspel, aud Cambray.) 

8 Dutroulau, loc. cit. '^ Waring, loc. cit. ^ Eouis, loc. cit. 
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latent for some time, and then terminated with severe symptoms, 
owing to rupture of the abscess into one of the neighbouring 
organs, most commonly into the lung or peritoneal cavity. One 
case has been described by Maclean, in which an old abscess 
suddenly burst into the pericardium, after the patient had been 
taking exercise, and terminated fatally. Another case has also 
been recorded, in which the abscess burst into the pericardium 
when the patient was straining at stool. When the abdominal 
region of a patient, who is suffering from an abscess of the liver, 
is examined, some part of the hepatic area may be seen to bulge 
somewhat, or present a definite localised prominence. This, in most 
cases, appears immediately below the right costal margin, either in 
the hypochondrium or in the epigastric region. When the left lobe 
of the liver is the seat of the abscess, a prominence may be seen in 
the left hypochondrium, and extending into the epigastric region ; 
or the lower two or three intercostal spaces of the right side may 
bulge slightly, so that they are a little wider than usual, and the 
respiratory movements are restricted or absent in these spaces. 

Some observers have laid stress upon the appearance of 
rigidity in the upper portion of the right rectus abdominis 
muscle, but this condition is not confined to cases of 
abscess of the liver, and may be met with in any case 
where there is a suppurative or inflammatory process in the 
upper portion of the abdominal cavity. Whenever there is a 
fulness or swelling of the epigastrium and the adjacent portions 
of the hypochondriac regions in a patient who may be the 
subject of hepatic suppuration, and especially in those who are 
emaciated, the probability of an abscess must always be borne 
in mind when making a diagnosis. The skin over the localised' 
prominence may be slightly reddened, but usually nothing more 
than a faint oedema can be discerned ; but if this can be seen and 
recognised, it is a fact of much importance, since it points to the 
existence of pus in the neighbourhood. The patient often 
complains of pains in the epigastric or right hypochondriac 
regions, these pains being either sharp and cutting, or more 
frequently heavy and dull in character, and occasionally amount- 
ing to nothing more than a sense of heaviness and uneasiness. 
When they are sharp and darting, they usually indicate that the 
inflammatory affection has spread to the peritoneal surface of the 
liver, causing some perihepatitis. If the abscess is entirely confined 
to the interior of the gland, no pain of any kind may be noticed. 
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. An enlargement of the liver can generally be made out on 
palpa,tion of the hepatic region. This enlargement may be 
either localised or general, most usually the former ; it may be 
considerable or only slight, and it may extend upwards or 
downwards, or in both directions. The localised swelling, when 
present, usually feels smooth and somewhat rounded. Occasion- 
ally it is possible to detect signs of friction, owing to the 
inflammation having extended to the peritoneal covering, and so 
produced rough surfaces which rub together, especially during 
the respiratory movements, but this friction can only be felt in 
rare cases. On careful examination, it is sometimes possible to 
detect fluctuation in the hepatic swelling. When this can be 
done with certainty, it is definite evidence that the swelling 
contains fluid, and if there is also local tenderness and pain, or 
oedema and redness of the overlying tissue, then it is probable 
that an abscess is present. During the movements of respira- 
tion, a swelling, which is either in close connection with the 
liver or within it, can be felt to ascend and descend synchron- 
ously with the respiratory movements. If the skin over a swelling 
of the liver is red, owing to the abscess pointing in that area, the 
central portion will usually be soft, and the tissues around hard 
and indurated. This condition is not common, and is only seen 
in the later stages of those cases which approach the surface. 

Auscultation in the majority of cases is of little value in 
the diagnosis of hepatic abscess. If the inflammatory pro- 
cess has extended to the surface of the gland, so as to cause 
perihepatitis, it is possible to hear friction sounds over the 
region of the liver. In a similar manner, if the inflammatory 
process extends through the diaphragm and causes a pleurisy, then 
friction sounds may be heard over the base of the right lung. 
Crepitations may also be heard in the base of the lung — more 
often the right — when the inflammatory process has extended 
to the lung, or perforation of the abscess into the lung has taken 
place. In those cases in which an abscess has ruptured into the 
lung, and a portion of the contents has been evacuated, and the 
space which was occupied with purulent matter becomes filled 
with air from the lung, it is possible to hear a curious bruit 
synchronous with the systole of the heart, which is caused by 
the entrance and exit of air through a small aperture from the 
lung to the abscess cavity at each contraction of the ventricles 
of the heart. From a similar reason, it has been said that a 
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succussion splash may occasionally, be heard on shaking the 
patient. The exact area of the hepatic dulness can be definitely 
mapped oub by percussion, except where it passes into the 
cardiac dulness above, and into the dulness which is present in 
consolidation of the base of the lung, or into the area of dulness 
of a pleural effusion. ! 

The enlargement of the hepatic dulness, which is present 
in cases of abscess, will frequently be found to extend upwards, 
whilst the lower border of the gland will be found to be more 
or less normal, and less commonly the hepatic dulness may be 
increased in a downward direction, or even both '. upwards and 
downwards. When an abscess is present, the area overlying it 
is often found to be tender, and in some cases acute darting 
pain is induced on percussion. If the normal outline of the 
liver is found to be altered, this must be regarded as important 
evidence in making a diagnosis regarding the presence of an 
abscess, especially if the abnormal part gives signs of fluctuation. 
In a few cases the lower outline of the liver , has been found 
almost as low as Poupart's ligament, but this is unusual in 
cases of abscess. Displacements of adjacent viscera may 
occasionally occur La an abscess of the liver, owing to the local 
enlargement pushing the viscera aside. The heart may be 
found to be displaced upwards and to the left, or if the enlarge- 
ment is chiefly in the upper part of the right lobe it is dis- 
placed towards the left alone. . The right dome of the diaphragm 
and lung may be pushed upwards at the same time, or even 
without any displacement of the heart. The stomach and colon 
and the right kidney may also be pushed downwards, owing to 
the enlargement of the liver in this direction. Patients often 
suffer from pains in the region of the shoulder and over the 
scapula, and in nearly all cases it is the right scapular region 
and shoulder ; but occasionally the left side is involved, and 
when this is the case it is said that the left lobe of the liver 
is the seat of the abscess, as has been demonstrated post-mortem 
by several observers (Chvostek, Gintrac, Broussais). In some 
the shoulder pain has been bilateral. The pain in these cases 
is most intense over the angle of the scapula and at the tip of 
the shoulder, and it has been supposed to be due to irritation of 
the branches of the phrenic nerve which supply the surface of 
the diaphragm and the convexity of the liver. It is said only 
to occur when the inflammatory process has extended to the 
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surface of the gland, and is more frequently present when the 
abscesses are multiple and pyeemic in origin than in the single 
tropical variety. Some observers have stated that it is present 
only in those cases in which the convexity of the liver is 
involved, but this does not appear to be correct, since Andral 
has recorded a case of right-sided shoulder pain which was 
found to be associated with an abscess situated upon the 
inferior part of the right lobe. In a few cases paralysis and 
wasting of the deltoid muscle, and of other of the arm muscles, 
has followed an abscess of the liver, but the exact connection 
between them is not clear. Irritation of the phrenic nerve, by 
a reflex process, seems to be the cause of a short, dry, hacking 
cough, which occurs in some cases, and has been named " hepatic 
cough " or " tussis hepatica." This cough is distinct from that 
which is caused by extension of the inflammation to the lung or 
pleura, or that .which occurs when an abscess has opened into 
the lung, and its contents discharged into the. bronchi and 
coughed up. The sputum has been said by Councilman ^ 
occasionally to contain the amceba coli, the presence of which 
indicates, in his opinion, that the abscess is in close relation to 
the pneumonic tissue, and that it is the precursor of rupture of 
the abscess and the discharge of its contents into the lung. 
When the abscess is large and encroaches upon the thoracic 
cavity, owing to its extension in an upward direction, a moderate 
amount of dyspnoea may be induced. When the abscess is 
situated on the inferior aspect of the gland, the portal vein and 
the other structures in the portal fissure may be pressed upon, 
and, as a result, ascites, enlargement of the spleen, and jaundice, 
may be established. 

The structures in the portal fissure or in the gastro-hepatic 
omentum, however, are very uncommonly obstructed in abscess 
of the liver. The skin in many cases has a dirty or muddy 
coloration, which resembles slight jaundice, and the sclerotic has 
a yellowish tinge. True jaundice only occurs when the bile 
ducts in the portal fissure are pressed upon. The course of the 
temperature in cases of abscess of the liver varies very consider- 
ably. When the abscess follows an injury, the commencement 
of the suppurative process will usually be marked by a definite 
rise of temperature, or even by the occurrence of a rigor, and 
during the course of the affection the temperature will remain 

1 Councilman, £rii. Med. Jown., London, 1892, p. 67 (Epitome). 
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elevated unless a free exit for the pus is established. In those 
cases which are pysemic in origin (such as those following 
affections of the abdominal viscera, after head injuries, and in 
ulcerative endocarditis), the commencement of the hepatic 
affection will usually be accompanied by the occurrence of a 
rigor, and the subsequent course will be similar to that of an 
ordinary case of pyaemia. The temperature in cases of tropical 
abscess is usually found to be raised, especially in the evening, 
but not, as a rule, higher than 102° or 103° F. Eigors have 
been noted occasionally, but these are not very frequent. 

Sometimes the temperature has been said not to have 
undergone any elevation at all, and this especially is the case in 
those patients in whom the disease runs a chronic or latent 
course. It is not possible to diagnose a case of abscess from the 
temperature chart alone, but when this is considered along with 
the other clinical symptoms and the history, it may afford 
valuable help. Digestive disturbances are often met with. 
When the abscess is situated on the inferior surface or in the 
left lobe, it may press upon the anterior and upper portion of 
the stomach and be the cause of attacks of vomiting. The 
appetite is usually impaired, but in some cases it remains good. 
The urine in those cases in which the temperature is raised is 
of high specific gravity, loaded with urates, and of dark colour^ 
but the presence of bile pigments is uncommon. The state of 
the bowels varies a good deal ; they may be constipated, or 
diarrhcea may be a marked symptom, and in other cases these 
conditions may alternate. When the abscess communicates with 
some portion of the alimentary canal, large quantities of pus 
may be found in the stools. In cases of dysentery the stools 
peculiar to this affection are, of course, met with, and, according 
to some recent observers, the amoeba coli is constantly seen. 
In all cases of hepatic abscess, especially the non-tropical ones, 
the symptoms which are due to the presence of an abscess in 
the Kver are liable to be partially masked and modified by the 
symptoms of the disease of which the hepatic affection is only a 
secondary manifestation. 

Complications. — Abscess of the liver is very commonly 
associated with or liable to be followed by certain complica- 
tions, the most frequent of which is rupture into one ai the 
adjacent viscera. 

(a) Bupture into the stomach or some part of the alimentary 
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canal. — When the abscess bursts into the stomach, it is 
generally followed by an attack of vomiting, during which 
the pus is evacuated through the mouth. In most cases 
the pus is foul-smelling, and contains a quantity of blood 
mixed with it, or it may contain either a foreign body or a 
gall stone, or an ascaris, if any of these have been the cause 
of the formation of the abscess. In a few cases of rupture into 
the stomach, the pus has passed along the alimentary canal and 
been evacuated through the anus, after having been partially 
disintegrated by the processes of digestion. Symptoms of 
anorexia, and a continual feeling that the stomach is full, are 
said to precede a rupture into the stomach in many of the 
cases. Eupture into the duodenum is occasionally met with, 
and may be followed by vomiting of pus, blood, and bile ; or 
the purulent matters may pass along the intestine, to be 
evacuated per anum in the form of diarrhoeic, pus-containing 
motions. The opening of a hepatic abscess into the stomach is 
not very frequent ; much more common is bursting into the large 
intestine, especially into the hepatic flexure and the transverse 
colon. When this occurs it is usually associated with the 
occurrence of symptoms of shock, followed by the passage of 
a considerable amount of pus and blood per anum. An abscess 
may also open into the small intestine, but this is of very in- 
frequent occurrence. According to Thierf elder ,^ out of 120 
cases, thirteen opened into the stomach and thirty-two into the 
intestine. 

(6) Into the 'peritoneal cavity. — This is not uncommon in 
cases of hepatic abscess, and among Thierfelder's cases, twenty- 
three opened in this way. In Cyr's^ statistics, thirty-nine 
cases out of 543 ruptured into the peritoneum. Eupture 
usually occurs during some muscular exertion such as straining 
at stool, and in these cases is immediately followed by symptoms 
of severe shock and the development of acute peritonitis. In 
some cases, if the abscess is small and chronic, the pus may 
become encysted and shut off from the remainder of the 
peritoneal cavity, and so result in the formation of a localised 
peritonitis. Up to the present time most of these cases have 
been followed by fatal results, but in the case recorded by 
Hulke,^ recovery ensued after a surgical operation. 

1 Thierfelder, "Ziemssen's Handbucli," 1878, vol. vii. "- Cyr, loc. cit. 

3 Hiilke, Med.-Chir. Tram., London, 1894, p. 81. 
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(c) Opening of the abscess into the pelvis of the right 'kidney.— 
This condition is very rare, and only about ten cases have been 
recorded (Waring, Huet, Hashimoto, Colin). When it occurs 
it is accompanied by signs of diminution in size of the hepatic 
swelling, and immediately afterwards by the presence of pus, 
blood, and liver cell debris in the urine. Cases of this kind 
have terminated favourably in a few instances. 

(d) Rupture into the inferior vena cava. — This is a very rare 
complication, and when it occurs it is fatal either at once from 
embolism of the lungs, or later from secondary abscesses. This 
accident occurred three times in Waring's three hundred cases. 
A similar result has followed rupture of the abscess into the portal 
vein, a condition of affairs which has been seen in a few cases. 

(e) Bupture into the hiliary passages. — Opening of the 
abscess into the gall bladder, or more rarely into one of the 
larger bile ducts, has been met with in only a small number 
of cases. In a case which has been described by Jubiot,^ the 
patient passed a Ip^rge amount of pus and blood per anum, a 
short time before death, and when examined afterwards the 
abscess was found to have opened into the gall bladder. As a 
result of this form of rupture, an inflammatory condition of the 
mucous membrane lining the biliary passages may be established, 
which is associated with symptoms of liver colic and the 
development of jaundice. These cases are not necessarily fatal ; 
occasionally recovery follows, which was the case in a patient 
mentioned by Galloupe.^ 

(/) Bursting into the pleura or lung. — Before either of these 
complications can occur, it is necessary that the inflammatory 
process should extend to the convexity of the liver, and thence 
to the diaphragm, and through this to the pleura or lung, 
or both. Eupture into the lung is more frequent than rupture 
into the pleura. In many cases the inflammatory process 
causes adhesions to be formed between the visceral and parietal 
layers of the pleura, and in this manner the pleural cavity 
is shut off, and the abscess makes its way into the lung 
tissue. According to the tables of Thierf elder,* out of 170 
cases, twenty-six burst into the right pleural cavity, whilst 
Rendu* thinks that about 5| per cent, of cases open in this 

1 Jubiot, quoted by Langenbucb. 

2 Galloupe, Boston Med. and S. Joum., 1883, p. 271. 

3 Thierfelder, loc. cit. * Rendu, loc. cit. 
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way. In the table of collected cases given , by Scheube,^ 
out of 563 cases, thirty-one opened into the pleura, and fifty- 
nine into the lung. The symptoms of this complication are 
those of a rapidly developing empyema of the right side. It 
is only very rarely that the left pleura is the seat of rupture of 
a hepatic abscess, but this may occur when the abscess is 
seated in the left lobe of the liver, although a case has been 
recorded by Peacock,^ in which an abscess of the left lobe 
perforated into the right pleura. Eupture into the lung is 
the most common complication, and, according to Eendu, it 
occurs in a little over 10 per cent, of cases. Among the 170 
cases collected by Thierfelder, rupture into the lung occurred in 
seventy-four. The right lung is the seat of rupture in nearly 
every case, and the base is the part into which the rupture 
takes place. It is preceded by a localised pleurisy, which 
terminates in the formation of adhesions between the base of 
the lung and the upper surface of the diaphragm. In most 
cases the rupture opens into one of the larger bronchi in the 
lower lobe of the right lung, through which the purulent con- 
tents of the abscess pass into the trachea, whence they are 
coughed up and evacuated through the mouth. Eupture into 
the lung is said to be preceded by premonitory symptoms of 
cough, and if the base of the right lung is examined with the 
stethoscope, crepitations or rales can be detected, whilst the 
sputum may, in the tropical cases, contain the amoeba coli. 
When rupture has occurred, quantities of purulent material 
mixed with blood corpuscles and liver-cell debris is coughed up. 
The pus is generally of a very foul odour, and in some cases 
foul-smelling breath has been noticed to .precede bursting of 
the abscess into the lung. When the abscess cavity has been 
evacuated, the walls may bleed freely, the blood passing into 
the bronchus, and thence through the mouth, so as to give rise 
to the impression that the patient is suffering from haemoptysis. 
This condition must be remembered when dealing with cases of 
apparent haemoptysis in patients who have been the subjects 
of an attack of dysentery. After an abscess has been evacuated 
in this manner, the sputum of the patient may be so dark in 
colour as to resemble that from a case of pneumonia, and in 
treating patients affected thus, care must be taken not to 

1 Scheube, " Krankheiten des "Warmen Lander," 1896, s. 380. 

2 Peacock, Med. Times and Gaz., London, 1867, vol. ii. p. 611. 
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make a mistake in diagnosis. For analogous reasons, hepatic 
abscess must not be confused with pulmonary phthisis. Occa- 
sionally the sputum has been noticed to be coloured slightly 
yellow, owing to the presence of bile, and Wolfes has dis- 
covered the presence of sugar in the pus which was coughed up 
from an abscess of the liver. The course of the disease in 
patients suffering from abscess of the liver which has burst 
into the lungs, has often been very favourable ; although dis- 
charge of purulent material may go on for a very long time. 
According to Castro ^ a good result follows in 7 6 per cent, of 
patients in whom the abscess bursts into the lung. In Castro's 
statistics the abscesses were of the tropical variety, and in 
these undoubtedly a good result often follows ; but when the 
abscess is due to a pyaemic affection, the termination is nearly 
always fatal. Fig. 11 is a drawing made from the liver and 
lung of a patient who died from a pysemic abscess of the liver 
which perforated the diaphragm and opened into the right lung. 
(g) Bursting into the pericardium. — This is fortunately 
a rare complication, but when it does occur it is invariably 
fatal. Cases of this kind have been recorded by Christiansen,^ 
Mayet,^ Hambursin,* Pimser,^ etc. It is said by some authors 
that the condition may be preceded by signs of pericarditis, 
when the inflammatory process has extended through the 
diaphragm to the superjacent pericardium. The complication 
appears to have come on without any recognisable premoni- 
tory symptoms, and to have been characterised by symptoms 
of severe shock, weak and irregular pulse, and signs of fluid 
in the pericardium, in the majority of those cases which have 
been placed on record. Death usually follows this condition 
within twenty-four hours of the occurrence of the rupture. In 
a certain number of cases, rupture into the pericardium appears 
to be the termination of an abscess situated in the left lobe. 
Abscesses in this position, however, are much less frequent than 
in the right lobe. It seems, therefore, that an abscess of the 
left lobe is much more liable to be followed by rupture into 
the pericardium than one which is situated in the right lobe. 
The aperture of communication between the abscess cavity and 

1 Castro, loc. cit. 2 Forh. Norshe med. Sdsk. i. Kristiania, 1890, p. 211. 

s Mayet, Gaz, hebd. de mid., Paris, 1873, Nos. 39-42. 
* Hambursin, Presse mid. beige, Bruxelles, 1869. 
■• Pimser, Wien. med. Wchnschr., 1883, s. 1244. 
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the pericardium may be very small, and the purulent matter 
may consequently only pass slowly into the cavity of the 
pericardium, in which case the symptoms are not so acute as 
when the aperture is larger. 

, (A) Bursting of the abscess on the surface of the hody. — An 
abscess of the liver may occasionally point on the surface of 
the body, and discharge its contents externally. The point 
of exit of the pus may be in the epigastrium, in the right 
hypochondrium, or between the ribs through one of the lower 
intercostal spaces ; or in rare cases the pus may track underneath 
the superficial tissues and open at some distant point, such as the 
lower part of the abdomen, over the sacrum, in the axilla, or even 
in the scrotum or thigh. After a liver abscess has opened upon 
the surface of the body, it may terminate in the development 
of a fistula, from which bile is discharged and which is liable to 
persist for a long time. When the abscess tends to come to 
the surface, it in many cases causes a necrosis of the super- 
jacent portions of the lower ribs. 

Symptoms in connection with the general nervous system 
may develop in the later stages of a case of hepatic abscess. 
These tend to be of the nature of melancholia and hypochon- 
driasis, or there may be well-marked delirium and coma. They 
are more common in the later stages of cases which are of pysemie 
origin, and are dependent upon pathological conditions of the 
brain or its membranes. In some cases oedema and thickening 
of the arachnoid and pia mater have been noticed, in others 
purulent meningitis has been present, and in others, again, 
secondary abscesses have been found in some part of the brain. 
Hammond^ advises, in cases of hypochondriasis and melancholia 
occurring in regions where hepatic abscess is common, that 
the condition of the liver should be carefully examined, and if 
any doubt exists, that an exploratory puncture with an aspirator 
should be made. The patient is irritable, and often has fits of 
depression, without exhibiting definite signs of hypochondriasis 
or melancholia, in most cases of abscess of the liver. 

Diagnosis. — In those cases in which the abscess is latent, the 
diagnosis is impossible until it bursts into one or other of the neigh- 
bouring organs, or comes to the surface of the liver and gives rise 
to definite symptoms. Pain localised in the right hypochondriac 
region, and associated with pain in the right shoulder or in the 

1 Hammond, St. Louis Clin. Rec, 1878. 
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right scapular region, together with muddiness of the complexion 
or slight jaundice, and an enlargement of the liver which can be 
felt on palpation or recognised by percussion, and the presence 
of a raised temperature, will suggest the existence of hepatic 
suppuration. The presence of dysentery, or some septic 
inflammatory process in connection with one of the abdominal 
viscera, will help in forming a correct diagnosis. A feeling of 
weight and fulness in the right hypochondrium, which is 
associated with an elevated temperature, malaise, and general 
wasting, together with signs of a localised enlargement of the 
liver in some direction, will point to the possible occurrence of 
an abscess of the liver. Jaundice is most common in infective 
or pysemic cases, and is said to be due to a general infection of 
the blood; when it is deep and intense, it may be due to 
pressure upon the hepatic ducts. If hepatic suppuration has 
existed for some time, it may cause perihepatitis, which condition 
will be rendered evident by the presence of signs of friction 
over the inflamed area. Localised perihepatitis may simulate 
the symptoms of a hepatic abscess. In these cases the pain is 
very localised, develops suddenly, and on auscultation a distinct 
friction sound is heard. There are usually no signs of enlarge- 
ment of the liver, and the general symptoms are not so severe. 
The previous history of the patient may afford important 
evidence of abscess ; thus the history of a blo^ or perforating 
wound in the hepatic region, or an attack of dysentery, or of 
some focus of suppuration, especially in the pelvis or caecal 
region, would favour the diagnosis of abscess, if there are any 
symptoms which point to an affection of the liver. The 
possibility of the occurrence of an abscess of the liver must 
always be borne in mind when suppurating head injuries are 
under consideration. In many cases it is impossible to make a 
diagnosis as to the nature of a swelling in connection with the liver., 
before aspiration. This procedure is justifiable, but arrangements 
should always be made so that if an abscess is found it can be 
evacuated by- a surgical operation. The nature of the abscess, if 
present, can often be determined by an examination of the pus 
which is withdrawn by the aspirator. Thus, if it is due to 
dysentery, the amoeba coli may be demonstrated ; if it is due to 
suppuration in connection with a hydatid cyst, booklets may be 
seen ; and if it is due to coccidia, these micro-organisms will be 
found. The pus from a tropical abscess has very often the colour 
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and consistence of anchovy sauce, and that in pysemic cases is 
generally thick and mucoid in nature, and contains pyogenic 
bacteria. In cases of actinomycosis the fungus of this affection 
can be seen under the microscope, or the yellow granules may 
be apparent to the naked eye. 

Treatment. — Whenever the presence of a collection of pus 
within the interior of the liver has been definitely diagnosed, 
direct surgical treatment is indicated, and the object of the 
operative procedure is the evacuation of the purulent matter 
through an opening upon the surface of the body. A 
variety of operations have been made use of for this purpose 
by different surgeons. In former times it was recommended 
that the pus should be evacuated through the needle of an 
aspirator, or through a cannula which had been pushed into the 
interior of the abscess, along with a trocar which was removed. 
It was found in cases which were treated by this method, that 
suppuration along the track of the needle or cannula was very 
liable to occur, and in many cases a leakage of pus into the 
peritoneum or the pleura followed and set up an attack of acute 
septic peritonitis or pleurisy, which in most cases proved fatal. 
On this account it is advisable to regard puncture of an abscess 
of the liver with the needle of an aspirator or exploring syringe, 
as a diagnostic measure, or at most an accessory procedure in the 
evacuation of a collection of pus from within the liver. 

In all cases a free opening should be made into the cavity of 
the abscess, so that the purulent contents can be thoroughly 
evacuated, and a complete examination made of its interior, and 
if any secondary abscesses are present they can be made to com- 
municate with the cavity of the one first opened. 

Before deciding upon the area which is to be incised, so as 
to allow of the evacuation of the abscess, the patient should be 
anaesthetised, and the hepatic area rendered quite aseptic by 
washing, first with soap and water, then with ether, and finally 
with a solution of perchloride of mercury. When this has been 
done, the exact extent of the liver, and the location of any 
enlargement is made out. If the position of an abscess can be 
made out in this manner, a point is taken which is nearer the 
upper margin of the enlargement than the lower, and the needle 
of an aspirator is pushed inwards until the interior of the abscess 
cavity is reached. When the needle is felt to enter a cavity, 
its point is moved about so as to ascertain, as far as possible 
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the size, shape, and extent of the abscess. In every case in 
which the point of the exploring needle enters a space within 
the liver, it is advisable to withdraw a small quantity of the 
contents, so as to ascertain their nature and character, and by 
this means obtain information which may be of great value 
during the further treatment. "When the exact locality of the 
abscess within the liver has been made out, a point is selected, 
which is situated over its most prominent part, and somewhat 
nearer the upper limit than the lower (and, if possible, im- 
mediately below the costal margin), and an incision made 
through the overlying tissues until the surface of the liver is 
reached. This incision is best made with a knife, though Zan- 
carol^ advises that it should be made with a thermocautery. 
The further stages of the operation depend upon the condition of 
the surface of the liver and the surroimding structures. In all 
cases where the visceral and parietal layers of peritoneum in the 
region of the incision have become adherent, and so cut off the 
area of the operation from the peritoneal cavity, the incision is 
deepened through the hepatic substance until the abscess cavity 
is opened. This incision through the hepatic tissue may be made 
either with an ordinary scalpel or with the knife of a thermo- 
cautery, preferably the latter, since it tends to arrest haemorrhage 
from the injured liver. 

When no adhesions have formed between the visceral 
and parietal layers of peritoneum within the area of the 
incision, the further methods of procedure vary according as 
to whether it is thought better to shut off the peritoneal cavity 
or not. It appears to me that the following is the safest course 
to adopt, and the least likely to be followed by septic complica- 
tions. The adjacent portion of the peritoneal cavity is packed 
with flat aseptic sponges, so as to protect the other abdominal 
viscera, and prevent any of the contents of the abscess from 
infecting the exposed area of peritoneum. Then the cavity of 
the abscess is opened by making an incision through the liver 
substance with the knife of a thermocautery, or an ordinary 
scalpel; when the cavity of the abscess has been opened, the 
finger of an assistant is introduced, and the liver hooked forwards 
and held in contact with the parietes. The contents of the 
abscess are evacuated, the interior of the cavity thoroughly 
irrigated with an antiseptic solution (hyd. perchlor. 1-1000), 

1 Zancarol, loc, ciL 
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and then the internal surface swabbed by means of sponges on 
holders. When this has been done, a long strip of iodoform 
gauze is packed in the interior of the abscess so as to fill the entire 
cavity. The exposed surface of the liver and the adjacent portion 
of the peritoneum should then be thoroughly irrigated and 
cleansed from blood, purulent matter, or debris ; and, finally, the 
margins of the hepatic wound are united to those of the parietal 
incision by a ring of silk sutures, inserted according to the method 
described in the operation of " hepatotomy." A dry antiseptic 
dressing is applied and fixed in position with a bandage. The 
antiseptic gauze tampon should be allowed to remain unchanged 
for about two or three days, in order to permit the formation of 
adhesions between the approximated layers of peritoneum. After 
this time it is advisable to change the dressing daily, and on 
each occasion to irrigate the interior of the abscess cavity. Some 
surgeons have advised that this operation should be performed 
in two stages, so that adhesions may form between the surface of 
the liver and the abdominal wall before the abscess is evacuated ; 
but in order to effect this it is necessary to delay the evacuation 
of the purulent matter from the abscess for four or five days, a 
proceeding which appears to me to be somewhat unsurgical. 

In many cases of abscess of the right lobe of the liver, it is neces- 
sary to perform the operation through an incision in the thoracic 
wall, on account of the high level at which the purulent collection 
is located, and the difficulty which is experienced in dealing with 
it from an incision in the abdominal wall. The details of the 
operation through the chest wall are discussed in the chapter 
on Operations. It is advisable in all cases in which an incision 
is required in the substance of the liver, when this organ is 
situated at some distance from the surface, to incise the liver 
tissue with the knife of a thermocautery, since this procedure 
tends to avoid or prevent the occurrence of haemorrhage and the 
passage of purulent matter into any of the small hepatic veins. 
On this account it is recommended that the incision in the liver, 
in cases of hepatic abscess which are being treated through a 
thoracic incision, should always be made with the knife of a 
thermocautery. An abscess of the liver may be situated either 
in the right or left lobe, or it may involve both. When situated 
in the right it may be necessary to carry out the evacuation, 
either by an abdominal or a thoracic incision, but when it is 
located in the left lobe the operation can always be performed 
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through an incision in the abdominal wall. When an abscess of 
the liver communicates with the right pleural cavity, it is advis- 
able to make a very free opening into the chest by resecting 
portions of two or even more ribs, and through this opening to 
evacuate the collection of pus within the liver, and to drain both 
the pleural space and also the pus-containing space in the liver. 
If it is found that the abscess does not communicate with the 
pleural cavity, and there is at the same time an empyema of the 
right pleural cavity, it is recommended that the two pus- 
containing spaces should be opened, evacuated, and drained 
through separate incisions. In all cases the empyema is treated 
by incising and resecting one or more ribs, whilst the hepatic 
abscess is treated through an incision which may or may not 
require resection of a portion of rib, according to the locality of 
the pus within the liver. When the abscess has burst into the 
lung, and the contents are evacuated by the mouth, it is not 
necessary to perform an operation, unless there are signs of 
considerable lung infiltration, and the patient suffers from the 
cough which is induced, in which case it is advisable to drain the 
abscess through an incision in the chest wall. The abscess is 
situated in the upper and posterior portion of the liver in most 
cases of this kind, and it can be reached most easily through an 
incision in the lower and posterior part of the thoracic wall. If 
the abscess communicates with the pericardium no operation 
appears to be of any value, since in all instances of this complin 
cation a fatal termination has resulted. When the abscess has 
burst into the peritoneum, two distinct pathological conditions 
may be brought about. In the first, adhesions are formed which 
shut off the pus from the general cavity of the peritoneum, and 
a localised encysted abscess develops ; whilst, in the second, no 
such favourable condition follows, but, instead, the purulent 
matter infects the entire peritoneal cavity, and a general acute 
septic peritonitis results. In the first of these conditions the 
course of treatment which should be adopted is similar to that 
of an uncomplicated abscess situated in the inferior portion of the 
liver; that is to say, the overlying abdominal wall should be in- 
cised, and the abscess evacuated and drained in the usual manner. 
In the second class of case, surgical treatment does not offer 
much relief, since nearly all cases of this nature terminate 
fatally. The only course, however, to adopt which offers any 
chance of cure, is to open the peritoneal cavity by an abdominal 
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incision in the region of the hepatic abscess, and through this 
opening to evacuate the abscess, and also wash out the general 
peritoneal cavity with an antiseptic solution, so as to remove the 
products of the septic peritonitis as completely as possible, and 
then to establish free drainage. It occasionally happens that an 
abscess of the liver bursts into some part of the alimentary 
canal, usually the duodenum or the stomach, and the purulent 
contents are discharged into the lumen of the perforated organ. 
In these cases septic matter usually passes from the alimentary 
canal into the abscess and keeps up the inflammation. The 
safest course to adopt in such cases appears to be to establish 
drainage of the abscess through an incision in the overlying 
portion of the abdominal wall. 

In all cases of hepatic abscess which have been submitted to 
an operation, it is necessary, in addition to the local measures, to 
maintain the patient's general condition by the administration of 
plenty of easily digested and nourishing food, with stimulants, if 
it is thought that they are requisite. Opium in small and 
repeated doses may be required to alleviate pain and induce 
sleep. Bleeding or depleting measures of any kind are to be 
strongly deprecated. 

Prognosis. — The prognosis in cases of abscess of the liver 
differs very considerably in the individual cases. When the 
abscess is single (or there are not more than two or three), the 
result is much more likely to be favourable than in those pytemic 
cases where there are a number of small abscesses. According 
to the statistics which have been collected by Zancarol, the 
mortality of cases which have been treated by puncture with a 
trocar or an aspirating needle has been 80 per cent.; in those 
which have been treated by incision with the knife, 71 per 
cent. ; whilst in those which have been treated by him with the 
thermocautery it has fallen to 50 per cent. In Zanearol's 
cases the proportion of multiple non-curable abscesses was about 
40 per cent., and that of single abscesses which ought to have 
been cured was about 60 per cent. Zanearol's list comprises 
157 cases, of which seventy-seven were cured, seventy-seven 
were fatal, and three left the Hospital before the result was 
known. 



CHAPTER VII. 

TUBERCULAR ABSCESS OF THE LIVER. 

TuBERCULAE disease of the liver and the biliary system is a rare 
affection. , It occurs as a localised manifestation of a general 
miliary tuberculosis, but in this case it is of little surgical 
interest, as it is not possible to adopt any measures for its treat- 
ment beyond those medical means which are made use of in the 
treatment of the general disease. It also occurs as a local disease 
of the organ, and is due to the presence of deposits of the 
Bacillus tuberculosis in the hepatic tissue. This form of the 
disease occurs much more commonly in children and young 
people than in adults, and when it exists it usually gives rise to 
the development of a localised abscess which is tubercular in 
character. Two varieties of this form have been met with, and 
have been described by various observers. The first of these is 
charapterised by the fact that the tubercular process is confined 
to the interior of the organ and terminates in the formation of 
an intra-hepatic abscess ; whilst in the second the pathological 
condition involves the hepatic substance in the neighbourhood of 
the surface of the gland, and at the same time extends to the 
capsule and the adjacent tissues, so as to cause the development 
of a perihepatic abscess. The perihepatic abscess is a much 
more common result of a localised tubercular process in connec- 
tion with the liver than the intra-hepatic variety. These tuber- 
cular affections of the liver in occasional cases may be the sole 
localised manifestations of the disease, but it is found that in 
the greater number of instances they only constitute a small 
part of the pathological condition. The intra-hepatic abscesses 
when present are usually of small size, but in exceptional cases 
they have been known to attain a diameter of several inches. 
Fig. 15 is an illustration of a specimen of a large circum- 
scribed tubercular abscess of the liver which is in the Museum 
of St. Bartholomew's Hospital. The abscess is quite localised. 
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and the internal surface is covered with shreds of partially 
organised lymph, and in this tissue the tubercle bacillus 
was found. The specimen was obtained from a patient who 
died from phthisis. In the same museum there is a second 
specimen, in which the left lobe contains a number of tuber- 
cular masses, the largest being about 2 in. in its longest 




Fig. 15. — Section of a portion of liver containing a circumscribed tubercular 
abscess. The abscess wall is covered witli shreds of partially organised 
lymph. From a patient who died of pulmonary phthisis. — St. Barth. 
Hasp. Museum, Spec. 2196 a. 

diameter, and showing signs of breaking down in several places. 
The patient from which this specimen was obtained was a boy 
who suffered from amyloid disease of the abdominal viscera, as 
well as presenting other signs of tubercle. In most cases of this 
kind the abscess in the interior of the liver is not associated 
with special symptoms dependent upon its presence, and its 
existence is only discovered on making a post-mortem examina- 
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tion, after death has occurred from disease of some other organ. 
The perihepatic variety of tubercular abscess, which is the more 
common, usually commences as a localised tubercular affection of 
some part of the superficial portion of the liver, and extends 
thence towards the surface, where it causes the development of 
a perihepatitis and the formation of inflammatory adhesions 
between the peritoneal covering of the liver and that of the 
adjacent organs. These adhesions, when formed, help to localise 
the abscess to the region of the diseased portion of the liver, and 
so prevent the occurrence of a general tubercular peritonitis. 
Any part of the surface of the liver may be affected in this 
manner, but it has been found that the convex portion of the 
right lobe is the area which is most commonly involved. When 
this part is affected, and the abscess attains a considerable size, 
one variety of subphrenic abscess is established. In those cases 
in which the inferior aspect of the organ is the seat of the 
disease, it often happens that a localised chronic abscess is 
formed, which exists for a long time without giving rise to the 
appearance of any train of symptoms which render a diagnosis of 
the nature and situation of the affection possible. Sooner or 
later an abscess of this kind spreads towards the antero-inferior 
border of the gland and the neighbouring portion of the posterior 
aspect of the anterior abdominal wall, and gives rise to the 
formation of an abdominal swelling, which has the characteristics 
of a localised abscess. In some cases the inflammatory process 
may spread to the peritoneum and set up a more or less general 
tubercular peritonitis, which is accompanied by the manifestation 
of symptoms which are characteristic of this disease. 

Diagnosis. — In those cases of tubercular disease of the liver 
in which an intra-hepatic abscess is formed, it is practically im- 
possible to form a correct diagnosis of the pathological condition 
of the patient, since an abscess of this kind is not usually 
associated with any considerable enlargement of the organ, and 
it does not give rise to a special train of symptoms. The sub- 
phrenic variety causes the development of a series of physical 
signs and symptoms which are similar to those met with in the 
case of an ordinary subphrenic abscess, which is dependent upon 
the extension of a tubercular process from the overlying lung or 
pleura. When the inferior aspect of the organ is the seat of 
the disease, it is not possible in most cases to diagnose its 
presence before the inflammatory process has extended to the 
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adjacent portion of the anterior abdominal wall, and a localised 
abscess has been formed. The tubercular nature of an abscess 
which is in connection with the liver, can sometimes be discovered 
by a microscopical examination of the material which is with- 
drawn from the swelling when it has been explored with the 
needle of an aspirator or a syringe. If the swelling is due to a 
tubercular process, the tubercle bacillus may be found in the 
matter evacuated, but it must not be assumed that if bacilli 
cannot be demonstrated the disease is not tubercular in origin, 
since in many cases of old tubercular disease it is not possible to 
see the bacilK under the microscope on the first examination. 
The material which is withdrawn by the needle in cases of 
tuberculosis is usually very thick, and it is necessary to wash 
out the needle before the contents can be seen and examined. 

Treatment. — The treatment of a tubercular abscess of the 
liver does not differ from that which has been recommended in 
the case of other forms of abscess of the same viscus. In order 
to promote the easy evacuation of the contents, it will generally 
be found advisable to scrape the interior of the abscess with a 
Yolkmann's spoon or other similar instrument. After the 
abscess cavity has been evacuated, its interior should be packed 
with strips of , aseptic gauze which have been impregnated with 
iodoform emulsion or with iodoform paste, and this method of 
dressing should be repeated daily. If there are signs of the 
development of tubercle in other organs, the treatment which is 
necessary for these affections must also be carried out. The 
treatment of the subphrenic variety of tubercular abscess will 
be dealt with in further detail when subphrenic abscess is under 
consideration. When the affection involves the inferior aspect of 
the liver and the adjacent portion of the peritoneum, an incision 
is made over the most prominent part of the swelling, the con- 
tents evacuated, and the cavity irrigated and drained. 

Prognosis. — The prognosis in most cases of tubercular abscess 
of the liver is not hopeful, since the disease is generally associated 
with the presence of the tubercular process in other organs, 
especially in the lungs. When, however, it is localised to the 
hepatic region, and its presence is diagnosed at an early stage, 
and appropriate treatment at once adopted, there is a possibility 
that the disease may be eradicated at least for a time. 
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ACTINOMYCOSIS OF THE LIVEK. 

Actinomycosis of the liver is a chronic infectious disease of a 
specific nature, which is caused by the presence of a distinct 
fungus called the " ray fungus " or actinomyces. This micro- 
organism in animals usually causes the development of chronic 
inflammatory affections in the lower jaw, or in the anatomical 
structures which lie adjacent to the buccal cavity ; but in man 
some part of the intestinal or respiratory tract is the situation 
where the disease most often commences. In a very small 
number of cases the liver has been the place where the affection 
has first become apparent. Usually, however, the liver is not 
the only situation where the disease manifests itself, but this 
organ only becomes affected in the later stages of the patho- 
logical condition, the primary disease being located elsewhere. 
During the past few years I have seen at least five cases of this 
nature. In three of these cases the disease was primary in the 
base of the right lung or the neighbouring portion of the pleura, 
and spread from this situation through the underlying diaphragm 
to the adjacent part of the superior aspect of the liver ; in the 
fourth case, the primary seat of the disease appeared to be either 
in the spleen or possibly in the wall of the alimentary canal, 
and particles of the growth had been carried from this organ to 
the liver by the splenic and portal veins ; whilst in the fifth case 
it could not be ascertained in which organ or anatomical structure 
the affection had originally commenced, on account of the exten- 
sive nature of the disease when an examination was made after 
the death of the patient. From a consideration of these cases, 
and also those of similar nature which have been published by 
various observers, it appears to be established that the liver is 
very liable in man to become affected secondarily in the course 
of actinomycosis, and this is especially the case when the ali- ■ 
mentary canal or the respiratory organs are the primary seats 
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of the affection. The Uver is not usually involved in cases of 
actinomycosis of the skin or of the jaws and the region of the 
buccal cavity, unless the affection proves to be not amenable 
to surgical treatment, and the patient dies from a general 
dissemination of the disease. When the pus from a case of 
actinomycosis is examined, it is found to contain a number of 
small, rounded, or somewhat oval-shaped granules, each about 
the size of a pin's head, and either of a yellowish tinge 
or even dirty-white in colour. Under the microscope each 
yellow granule is seen to consist of a closely-woven network of 
mycelium threads, to the extremities of which small club-shaped 
bodies may be attached. These bodies are arranged in a radiating 
manner, and on this account the parasite has been named the 
" ray fungus." The parasite appears in many of the recorded 
cases to have obtained an entrance into the human organism 
with some article of food. If there happens to be an abrasion 
of the mucous membrane which lines the mouth and buccal 
cavity, infection may occur through local absorption, and in a 
similar manner infection may take place from the mucous 
membrane of the alimentary canal. When the respiratory 
organs are the seat of the primary affection, it is probable that 
the infecting agent has been introduced with the inspired 
air in the form of spores. In those cases in which the liver 
appears to be the situation of the primary disease, it seems 
possible that the parasite has been introduced into the ali- 
mentary canal along with an article of food, and that it has 
passed through the walls, either of the stomach or intestine, 
into one of the radicles of the portal vein, by which it has been 
carried to the liver, where its progress has been arrested in the 
portal capillaries of that organ, and it has commenced to grow. 
When the liver becomes involved secondarily, it is due either to 
a direct extension of the chronic infectious inflammatory process, 
or to the conveyance to the liver of emboli which contain the 
fungus from a focus of disease in one of the adjacent organs, 
by the blood vessels or the lymphatics, more commonly by the 
portal vein. 

Symptoms. — When the liver is affected primarily, it exhibits 
the signs and symptoms of a slow and gradual enlargement, 
characterised by the development of localised swellings which 
project upon the superficial surface of the organ, and give to it 
an irregular and bossed outline, which becomes apparent on pal- 
8 
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pation. These localised enlargements are at first solid, but as 
the disease progresses they break down and undergo disin- 
tegration, and collections of pus are formed which contain the 

yellow granules men- 
tioned above, each 
granule having the 
microscopic structure 
of actinomyces. The 
inflammatory process 
tends to spread to and 
implicate the surround- 
ing structures at an 
early stage, and to 
extend to the surface 
of the body in the form 
of a superficial abscess. 
In one case of this 
kind which I have seen, 
the affection became 
manifest by the forma- 
tion of a small abscess 
in the anterior and 
lower portion of the 
right side of the chest. 
The affection in the 
early stages is slow 
and insidious, and gives 
rise to few definite 
symptoms beyond those 
of localised swellings. 
When the affection of 
the liver is secondary 
to the development of 
the primary disease else- 
where, the symptoms 
which are dependent 




Fig. 16. — Actinomycosis of tlie Liver. Section of a 
human liver from a case of actinomycosis. The 
diseased parts are situated in the upper portion of 
the specimen, and consist of a coarse meshwork of 
white fibrous tissue, witli a spongy or honeycombed 
appearance, enclosing spaces of various sizes. Tlie 
section through the right edge shows the spaces to 
have coalesced, so as to form an irregular cavity. 
The diseased tissue has for the most part replaced 
the normal liver substance. — St. Barth. Hosp. 
Museum. 



upon the original 
disease will assist in determining the nature of the hepatic affec- 
tion. In one patient upon whom I operated the liver was found to 
be involved only after the lower part of the chest had been opened 
in order to drain an empyema which had formed in that region. 
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Eecently I have had a second case of this nature, in which the 
right pleura and the pericardium, together with the right lung, 
were the seat of an extensive inflammatory affection dependent 
upon actinomycosis ; and on draining the empyema and examining 
the upper surface of the diaphragm, the disease was felt to extend 
through this structure into the upper portion of the right lobe 
of the liver. In most cases of actinomycosis of the liver, the 
infective process spreads to the adjacent portion of the peri- 
toneum and causes a localised chronic peritonitis, a condition 
which, was met with in the first of the two cases which have 
been referred to above. When suppuration occurs the tem- 
perature of the patient is elevated, but it does not present any 
definite characteristics in this respect. 

Diagnosis. — In the early stages of the disease the signs and 
symptoms resemble those which are due to the development of 
a slowly-growing malignant tumour, and when these have existed 
for some time the clinical appearances are those of a chronic 
abscess. In order to be able to make an absolutely certain 
diagnosis, it is essential that the characteristic yellow or white 
granules should be obtained from the swelling, and that these 
should have the microscopic appearances of the actinomycotic 
fungus. Naked -eye appearances must not be relied upon, 
since it is not uncommon for the purulent matter from a tuber- 
cular focus to resemble actinomycosis in its superficial and 
general characters. The pus which is obtained from an 
actinomycotic abscess is usually very thick and mucoid in 
nature, and' has a peculiar odour. 

Treatment. — When actinomycosis of the liver has become 
established, it is difficult to decide which is the best method of 
treatment to adopt. Some authors have advised the internal 
administration of large doses of potassium iodide ; but in two 
cases in which I made use of this drug in the treatment of this 
affection of the liver, I found that it was of no permanent 
value. The only method of treatment which appears to be 
likely to be of any great assistance in the destruction of the 
disease, is the complete removal of the whole of the affected 
tissues. In those cases in which a diagnosis of the nature of 
the disease has been made before the granulation tumour has 
undergone disintegration and gone on to the formation of an 
abscess, an attempt may be made to remove the diseased tissues 
in a manner similar to that which is suggested for the treatment 
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of localised malignant tumours. In the majority of cases it 
will only be possible to make a diagnosis after an abscess has 
developed, and this has been treated by incision, and the pus 
evacuated. If an actinomycotic abscess is diagnosed, a free 
incision is made, the contents of the swelling removed, and if 
necessary any partitions which may be present between two or 
more abscesses broken down, so to allow of complete evacuation. 
The internal wall of the abscess cavity should then be carefully 
curetted, so as to remove any infected tissue which may be in 
the liver substance adjacent to the area of the abscess. When 
this has been done, the cavity which remains is irrigated, and 
then packed with tampons of iodoform gauze, upon which has 
been spread a quantity of iodoform paste. This method of 
dressing should be carried out at first daily and later every 
other day. In many cases it is found to be impossible to 
remove the whole of the infected tissues, on account of the 
extensive nature of the disease. It is advisable, in addition to the 
local treatment of the disease, to give potassium iodide internally, 
commencing with small doses, and increasing them to about 
30 grs. three times a day. 

Prognosis. — The outlook • in every case of actinomycosis of 
the liver is extremely serious. All the cases of this kind which 
I have seen have terminated fatally. In some cases it may be 
possible to remove the primary focus of the disease, and drain 
the abscesses in the liver, but in most cases the connections of the 
diseased tissues are so extensive that surgery is unable to effecK 
its total extirpation, and it does not seem possible to depend 
upon any medical measures alone for its relief. The prognosis 
of actiaomycosis of the skin or of the jaws and mouth is in most 
cases very favourable, but when the internal viscera, especially 
the liver are involved, it is the reverse. 



CHAPTER IX. 

SYPHILIS OF THE LIVEE. 

Affections of the liver are met with in both the secondary and 
tertiary stages of acquired syphilis, and also as manifestations of 
the congenital form. When the extreme frequency of acquired 
syphilis is taken into consideration, the liver appears to be only 
rarely attacked, but if we make a comparison between the occur- 
rence of syphilitic affections of the liver and of the remaining 
abdominal viscera (the rectum being excepted), we shall find that 
this is the organ which is most commonly the seat of the disease. 
In congenital cases, it is found that the liver is one of the organs 
which is most frequently affected. 

Secondary affections. — During the secondary stages of syphihs, 
at the period when the cutaneous eruptions are manifest, the 
individual affected is liable to become jaundiced. The jaundice 
comes on somewhat gradually, lasts for a short time, usually not 
more than from one to three weeks, and then disappears. This 
condition is supposed by some authorities to be caused by the 
development of an interstitial infiltration of the hepatic tissue, 
which presses upon the commencement of the small bile ducts 
so as to obstruct the flow of bile along them, and thus induce 
the occurrence of an attack of jaundice. Other observers think 
that there is a catarrhal condition, followed by swelling of 
the mucous membrane lining the bile ducts, diminution in 
size of their lumen, and consequently biliary obstruction and 
jaundice. In all probability the latter hypothesis is correct. In 
one case which I have had under my own observation, an attack 
of jaundice developed during the eruptive stage of secondary 
syphilis, and was accompanied by a distinct fluid enlargement of 
the gall bladder, this viscus projecting as a smooth oval tumour 
below the costal margin half-way towards the umbilicus. Mer- 
curial treatment ■ was adopted, and after about ten days the 
jaundice and enlargement of the gall bladder simultaneously 
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disappeared. The jaundice had developed in this patient about 
two weeks after the appearance of the cutaneous eruption. 

Treatment. — The usual anti-syphilitic remedies should be 
administered, most rehance being placed upon the preparations 
of mercury, and the bowels kept freely moved. In the majority 
of cases the jaundice will disappear and the liver resume its 
normal condition. 

Tertiary affections. — Under this heading are included those 
pathological affections of the liver which are met with in patients 
suffering from congenital syphilis, and also in those who are the 
subjects of tertiary syphilis. In all cases the condition is one 
of chronic inflammation, and this may be either diffuse, affecting 
the whole gland, or it may be localised to one or more definite 
spots. Thus there may be distinguished two classes, the first of 
which we shall call "diffuse syphilitic hepatitis," and the second 
" localised syphilitic hepatitis." The two classes will be dis- 
cussed separately. 

Diffuse syphilitic hepatitis. — This affection is met with much 
more frequently in children who are the subjects of hereditary 
syphilis, than in older people who are suffering from acquired 
syphilis. In fact adults are very rarely the subjects of this 
affection. The disease is characterised by a general infiltration 
of the liver with small cells, which at first occupy the space in 
the neighbourhood of the intra-hepatic blood vessels and bile ducts, 
and later extend into the glandular acini. These small cells are 
apparently derived from a proliferation of the connective tissue 
cells which are found in the prolongations of Glisson's capsule 
within the liver. When the growth of small cells has extended 
into the acini, the groups of hepatic cells become flattened and 
pressed upon, and they may exhibit signs of fatty or granular de- 
generation. The liver itself in these cases is considerably enlarged, 
especially in the earlier stages, and on section it usually presents 
a greyish or greyish-red appearance. In the later stages, the 
small-celled growth tends to form fibrous tissue, which undergoes 
contraction, and then the bulk of the gland will be diminished, and 
its surface become nodular or irregular. Some cases of cirrhosis of 
the liver in young children have been said to be the later stages 
of a diffuse syphilitic hepatitis, in which the fibrous tissue has 
gone on to the stage of contraction. There is, however, very 
great difficulty in making an exact and correct diagnosis in these 
cases. Several cases have been recorded in which the liver has 
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been the seat of a chronic induration, involving the whole gland, 
and accompanied by a small amount of nodosity on the surface. 
As we have already seen, the majority of cases of this variety of 
disease are to be foimd in children who are the subjects of con- 
genital syphilis. Occasionally, however, patients of mature age 
have been found to be affected, and in these cases acquired 
syphilis has been present. Still-born children, the offspring of 
syphilitic parents, are often found to have their livers in a state 
of induration and enlargement, owing to this form of hepatitis 
having been established. 

Between the form of diffuse syphilitic hepatitis and the local- 
ised variety there are a considerable number of gradations, one 
form of the disease running insensibly into the other. In these 
cases, in addition to the interstitial inflammation, there are 
present numerous small tubercles, which have the structure of a 
minute gumma or granulomata. 

Localised syphilitic hepatitis. — This is the commonest variety of 
disease of the Kver in connection with syphilis. It is usually 
met with in the tertiary stage of acquired syphilis, but less fre- 
quently it is found in children or young adults as a manifestation 
of the hereditary form. The inflammatory process may involve 
one or more localised portions of the hepatic substance, and give 
rise to the development of definite tumours, which are usually 
situated near the surface of the gland, although less commonly 
they are embedded in its substance, and are not apparent upon 
the surface. The anterior and superior surfaces of the liver are 
more frequently the seat of these tumours than the inferior. The 
ttimour may be single or multiple ; when single it consists of a 
large, somewhat irregularly-shaped mass of fibrous tissue or small- 
celled growth, which is circumscribed, but may have processes 
passing into the neighbouring hepatic tissue ; or it may have the 
form of a roundish mass, consisting, as regards its central portion, 
of caseating material, and enclosed externally by a definite fibrous 
capsule. When multiple, the individual tumours or gummata 
may be entirely separate and distinct, or may at certain points 
run into one another. Occasionally a gummatous tumour, situ- 
ated at the margin of the liver, becomes pedunculated. When 
these tumours involve the surface of the liver, they usually give 
rise to the development of localised perihepatitis, which causes 
the gland to becoine adherent to the adjacent anatomical struc- 
tures, especially the lower surface of the diaphragm, less commonly 
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the -stomach and transverse colon, and, in rare cases, other of the 
abdominal viscera. When this variety of tumour has existed for 
some time, in the majority of cases the fibrous tissue or small^ 
celled growth of which the swelling is composed, undergoes con- 
traction and causes the formation of depressed scars or cicatrices. 




Fig. 17. — The liver of a girl who was the subject of congenital syphilis. The 
right lohe is divided into two superimposed halves, the lower being the 
larger, by a ring of dense cicatricial tissue, which is the remains of old 
gummata. The left lobe is only represented by a small fibrous mass. 
a, upper half of right lobe ; J, left lobe ; c, ring of cicatricial tissue ; A, lower 
half of right lobe. 



By this means the surface of the organ may become very irregular, 
and present a nodulated appearance, whilst the volume of the 
gland is diminished. The remaining uninvolved hepatic cells are, 
however, said to undergo a compensatory hypertrophy. The 
deformities which are produced in this manner are very various. 
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The left lobe has often been found to be represented by a 
shrivelled-up nodule of hard, dense, fibrous tissue. In one case 
which I saw in St. Bartholomew's Hospital, the right lobe was 
completely divided into two superimposed halves, and the left 
lobe had almost disappeared. Fig. 17 represents the liver of 
this case in vertical section. The patient was a girl, set. 20, who 
was the subject of congenital syphilis. The tumour may occa- 
sionally press upon and obstruct the hepatic or portal vein, the 
hepatic artery, or one of the large bile ducts, or the cicatrix 
which results may involve these same structures. In both cases, 
ascites or jaundice may be produced. Dr. Fagge mentions a case 
occurring in Guy's Hospital in which the hepatic vein, close to 
its junction with the vena cava inferior, was pressed upon in this 
way, and ascites produced. In one patient whom I have had 
under observation, a perihepatitis of syphilitic origin caused 
pressure upon the portal vein in the portal fissure, and consequent 
ascites. The exciting cause of the development of gummatous 
tumours in the liver is unknown. It has been suggested that 
injuries in the hepatic region in patients who have suffered from 
syphilis may be the exciting cause in a certain number of cases. 
In nearly all cases of gummata of the liver, caseation and for- 
mation of fibrous tissue take place ; in very rare instances, how- 
ever, the tumour, instead of undergoing this change, may break 
down and liquefy, and there is produced a fluid swelling, generally 
filled with a yellow liquid in which are numerous flakes. 

Symptoms. — Tertiary syphilitic disease of the liver in many 
patients gives rise to the production of few symptoms. Often its 
existence only becomes apparent when a post-mortem examination 
is made after the death of the patient from some other affection. 
When definite symptoms are present they are due to changes in 
the size and shape of the viscus, to obstruction of the portal vein 
or the bile ducts, or to perihepatitis. If there are numerous 
gummatous tumours in the liver, they alter the shape and size of 
the gland, so that irregular nodular swellings can be felt upon its 
surface, which are usually painless to pressure from without. The 
liver may attain a considerable size as a result of the develop- 
ment of these tumours, and then it resembles in many respects 
a liver which has been enlarged owing to the formation of 
numerous primary or secondary malignant growths. The rate 
of increase in size of the organ is, however, much slower in 
syphilitic afifections than is the case in malignant disease, whilst 
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there is not the same marked wasting and cachexia. Ascites or 
jaundice may be well-marked symptoms, resulting from pressure 
upon or involvement of the structures surrounding the portal 
vein or the bile ducts in the portal fissure. In the later stages 
of the affection contraction takes place, and a condition may 
arise which may be called syphilitic cirrhosis. This is much 
more common in children, although it has been observed in 
adults, and usually follows the interstitial form. The localised 
variety is succeeded by scarring or the formation of irregular 
deformities, which have been already mentioned. If the deform- 
ities so produced are considerable, they may become apparent as 
definite tumours which occupy the upper portion of the abdominal 
cavity ; in all cases they move with the respiratory movements and 
are fixed above to the liver. In some cases of this kind diagnqsis 
is very difficult or almost impossible. In the case which was 
mentioned above, where the liver had been divided into two 
superimposed halves, the left lobe being represented by only a 
small amount of hard fibrous tissue, the lower portion projected 
as a large tumour downwards below the umbilicus, and was 
apparently attached to the inferior part of the right lobe. When 
tiie liver is generally enlarged, there may, in some cases, be a 
feeling of fulness or heaviness in the right hypochondriac region ; 
in others, pain is the predominant symptom, and this may be 
slight or severe. It may be localised to definite spots or it may 
involve the entire hepatic region. The pain may be constant 
and last for several weeks or even months, or it may only come 
on at intervals. Symptoms of perihepatitis with localised pains 
may occur in any case of localised syphilitic hepatitis. Pain 
in the region of the right shoulder or the lower end' of the 
scapula does not appear to be very often present in cases of 
syphilitic perihepatitis. In some cases a friction rub can be felt 
and heard over the upper portion of the hepatic area. This is 
said to be due to friction between the upper surface of the liver 
and the lower surface of the diaphragm during the movements of 
respiration. It is only met with in perihepatitis. 

Lancereaux says that the tumours on the surface of the liver 
in tertiary syphilis are more circumscribed and harder in con- 
sistency than the swellings which are formied in malignant disease. 
This distinction appears to be too slight to be of any value, since 
it is often impossible to make out such differences, especially 
when the patient is not emaciated. Slight bronzing of the skin 
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has been said by Lancereaux to be often present in cases of 
syphilitic disease of the liver. This, however, does not appear 
to be constant, but when it is present it will help in making a 
correct diagnosis. 

Enlargement of the spleen, owing to the presence of gum- 
matous growths or to amyloid disease, accompanies a similar 
condition of the liver, whilst in malignant affections it is very 
infrequent. 

In congenital cases the liver often projects a variable distance 
below the costal margin, as far as the umbilicus, or even lower, 
and it then forms a smooth hard swelling with a definite inferior 
margin. 

Diagnosis. — The history of heredity as regards syphilis, or 
symptoms of previous syphilitic affections, such as scars on the 
legs, external genital organs, or about the mouth and pharynx, 
help very considerably in forming a correct diagnosis. The 
absence of well-defined symptoms, the slow rate of growth of 
the tumour, and the non-existence of marked cachexia and 
wasting, are of great importance and value in establishing a 
diagnosis and in distinguishing the affection from a case of malig- 
nant disease. The advanced stages of syphilitic cirrhosis of the 
liver are difficult to distinguish from malignant disease, especially 
when old people are affected and when there is much nodulation 
and general marasmus. It is said by some authorities that 
malignant disease is more commonly localised to either the right 
or left lobe of the liver, at least in the early stages, whilst in 
syphilis both lobes are usually involved. This fact is not of 
much value in establishing the diagnosis, since it is very difficult 
and often impossible to make out whether one or both lobes of 
the liver are affected with the disease. In some cases the age 
of the patient is of importance, as quite one-half of the cases of 
syphilitic disease of the liver occur in people who are under forty, 
and cancer of the liver usually occurs in patients who are con- 
siderably over this age. The presence of an enlarged spleen 
is in favour of syphilis, since it is common in this affection and 
rare in cancer. 

Treatment. — The usual an ti- syphilitic remedies are the most 
useful in combating the affection. Potassium iodide is the most 
valuable, and should be administered in gradually increasing 
doses. If there is much anaemia, iodide of iron will be found 
more serviceable. It should be given in doses of half a drachm 
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twice or thrice daily. Good climatic and hygienic conditions 
should be insisted upon as adjuvants to the drugs. A sea- 
voyage or residence at a seaside resort will often prove beneficial. 
There are a few cases on record in which gummatous tumours of 
the liver have been diagnosed as malignant disease, and have 
been excised and the patients have recovered. In doubtful cases 
a course of potassium iodide should be tried before any operative 
measures are adopted. Preparations of mercury have, in some 
cases, been followed by improvement. Usually, however, potas- 
sium iodide will be of more value. 

Prognosis. — The prognosis is moderately good in many cases, ■ 
but when syphilitic cirrhosis is well established, and is accom- 
panied by general marasmus, a fatal issue usually occurs at an 
early date. Some cases which are apparently hopeless, improve, 
however, under the influence of drugs and good nursing. Many 
cases improve for a time, or even apparently recover, and at a 
later date are followed by a relapse which is ultimately fatal. 
A certain number of patients recover and die from other diseases. 
In children the prognosis is much worse than in patients who 
suffer from acquired syphilis. They usually die during the first 
few months of life. In adults the disease may go on for several 
years before it ends fatally. 

Amyloid, disease of the liver. — Amyloid disease of the liver 
may occur during the course of tertiary syphilis. The whole 
gland is involved and becomes generally enlarged. It is very 
hard and smooth, often projecting for some distance below the 
margin of the ribs. It is accompanied by symptoms of amyloid 
disease in other organs, such as the kidneys and the intestines. 
The treatment is the same as for tertiary syphilis. 



CHAPTER X. 

HYDATID CYSTS OF THE LIVER. 

Hydatid or echinococcus cysts are the larval forms of a tape- 
worm, which is called Tcenia echinococcus. The adult worm has 
its habitat in the alimentary canal, usually the small intestine, 
of various animals, and it has been most commonly found 
infesting the domestic dog, the wolf, and the jackal. Each 
worm is small, and does not measure more than 5 mm. in 
length. It is divided by transverse constrictions into three 
or four segments, the anterior, which is the smallest, being the 
head. The head is armed with four suckers, two rows of 
booklets, each row having from twenty to forty, and a rostellum. 
The two middle segments are small and immature. The fourth 
or terminal segment of the parasite is sexually mature, and 
in this segment the ova are formed, and then shed into the 
lumen of the alimentary canal of the host, whence they are 
voided per anum along with the excreta. The ova generally 
reach the alimentary canal of man by becoming mixed with, 
or adherent to, some substance which is used as an article of 
food. They are often taken along with drinking water, or with 
some vegetable which is eaten as a salad, such as watercress. 
Human beings who are of uncleanly habits, and who, by their 
occupation, come into intimate contact with dogs, are liable 
to contaminate their food with ova, and become infected in 
this manner. When an ovum has gained an entrance into the 
alimentary canal of man, the external coat of the parasitic egg is 
dissolved by the chemical action of the gastric juice, the outer 
surface of the egg gives way, and a small embryo with six 
booklets is set free. This embryo makes its way through 
the tissues which form the walls of the alimentary canal, and 
may then pass in different directions. In the majority of 
instances it bores its way into one of the radicles of the portal 
vein, by the blood stream of which it is conveyed to the liver, 
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where its onward course is arrested in one of the portal capil- 
laries. The early stages of development are gone through 
after the ovum has been arrested in the liver. According to 
Leuckart,^ in the earlier stages the embryos have the appearance 
of small, white, rounded spots, the outer portion of which 
consists of a layer of thick transparent material, and forms the 
external wall of a small capsule or cyst. This wall shows signs 
of concentric lameUation, and the interior of the cyst is oc- 
cupied by material which has a coarsely granular appearance. 
The cyst gradually increases in size, and at the end of four 
or five months it has attained a diameter of 5 mm., and minute 
echinococcus heads begin to develop upon the internal aspect of 
the cyst wall as small buds. Each bud represents the head and 
neck of a mature tjenia echinococcus, and has four suckers and 
a small rostellum, which is provided with booklets. Each head 
is contained within a brood capsule, and the rostellum, with 
its suckers and booklets, can be protruded and withdrawn. The 
brood capsules are continuous with one another by means of the 
parenchyma which forms the wall of the cyst. If the heads 
or scolices become detached from the wall of the cyst, they very 
soon lose their vitality and die (Leuckart). The brood capsules 
occur in groups or bunches, and each capsule, with its contained 
heads or scolices, measures about I'o mm. in diameter. The 
brood capsules may, however, increase in calibre, and have a 
diameter of 1 or 2 cm., and then they form daughter cysts 
upon their internal surface, which daughter cysts may in their 
turn form on their internal surface so-called grand-daughter 
cysts. 

Structure of an, adult hydatid cyst. — The external wall is 
made up of two separate and distinct layers — an external one, 
which consists partially of chitin, is elastic, and has a marked 
tendency to curl up when it has been divided; and an inner 
or parenchymatous layer, which consists of a granular basis 
material, in which are calcareous particles especially between 
the attachment of the scolices, a certain number of cells, and 
a few unstriped muscular fibres. The brood capsules, which 
contain the scolices, are derived from the parenchymatous layer. 
The structure of the wall of a brood capsule differs somewhat 
from that of a parent cyst. The wall consists of two layers, 
each of which has a definite structure, the external layer being 

iLeuckart " The Parasites of Man," 1886 (Eng. trans. ). 
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of the nature of parenchyma, and the inner cuticular, a condition 
which is the reverse of that which obtains in the wall of the 
parent cyst. When crops of brood capsules are produced the 
parent cyst increases in size, but it is possible for a cyst which 
forms no brood capsules, to attain a considerable size. Leuckart 
says that' scolices are produced from the external wall of the 
capsule, and that when fully developed they become invaginated, 
so that the original internal cuticular surface of the scolex 
becomes external. The presence of a hydatid cyst in the liver 
acts, to a certain extent, as an irritant to the adjacent portion of 
the hepatic tissue, causes increased vascularity, and gives rise to 
the formation of a considerable amount of fibrous tissue, which 
appears as a secondary capsule or covering to the parasite. In 
the majority of cases in which hydatid cysts form in the liver of 
man, it is found that the cyst is single, although occasionally 
several may be present, but in cattle it is not at all uncommon 
for hydatid cysts of the liver to be multiple. 

It is not necessary that a hydatid cyst should pass through 
all the stages in development which have been described. In 
some cases it happens that no scolices or daughter cysts are pro- 
duced, and then the cysts are known as sterile hydatids or 
acephalocysts. Acephalocyst hydatids may, however, attain a 
considerable -size owing to the extensive growth of a single cyst. 
It has been observed in rare cases that a hydatid cyst, iastead of 
producing daughter cysts on its internal aspect, has formed buds 
upon its external surface, which penetrate between the tissues of 
the organ in which the hydatid is situated, and also extend into 
other anatomical structures in the neighbourhood. Fagge ^ 
relates a case of this kind which occurred in Guy's Hospital 
under Dr. Eees. 

Frequency. — ^Hydatid disease is much more frequent in some 
countries than in others. In London it is not uncommonly met 
with, but in the provinces and in Scotland it is said to be much 
less common. This fact is said to be associated with the circum- 
stance that London dogs are far more frequently infested with 
the taenia echinococcus than those living in other parts of the 
United Kingdom. The affection is very common in Australia ; 
and in Iceland it is one of the chief etiological factors in the 
mortality rate. In France and Germany the affection is met 
with, but is not common, and in Eussia it is very rare. 

iFagge, "Text-Book of Medicine," Srd edition, vol. ii. 
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Situation. — Hydatid cysts, when affecting the liver and 
biliary system, may be met with in connection with the liver, 
gall bladder, biliary ducts, or in the hepatic region ; and when 
they are located in the hepatic region they may occupy 
the subphrenic space, or they may lie between the liver and one 
of the adjacent abdominal organs. When they are situated in 
the liver they may be entirely hepatic ; that is to say, they 
do not appear on the surface, but remain within the substance of 
the organ, or they may protrude upon any of the surfaces of 
the gland, the superior, anterior, and inferior portions being 
most commonly involved in this manner. 

Symptoms. — Hydatid disease of the liver may exist for a 
long time without giving rise to any definite train of symptomsf 
from which its presence may be suspected, and in many cases 
cysts have been discovered post-mortem, the existence of which 
had not been thought of during life. Usually the first symptoms 
to be noticed are either the presence of a localised tumour or 
■swelling within the hepatic area, or some form or variety of 
pressure symptom. This is due to one or other of the neighbour- 
ing viscera being pressed upon by the cyst. The tumour, when 
it is first discovered, may be only the size of an orange, but 
as the growth of the parasite proceeds it may occupy the greater 
portion of the abdominal cavity, and even extend as far down- 
wards as the pelvis. The direction of extension of the parasitic 
cyst varies according to its primary position. If it is situated at 
first upon the superior surface of the liver, it will extend upwards ' 
and encroach upon the pleural cavity, especially the right, at the 
same time pushing upwards the diaphragm ; whilst in most of 
these cases the liver will be pushed downwards, so that its 
inferior border can be felt a variable distance below the costal 
margin. When the cyst is situated upon the anterior surface, 
it tends to grow forwards and downwards, producing a smooth 
elastic tumour, which is more or less globular in shape, and can be 
easily felt by palpation through the anterior abdominal wall. 
If the cyst is multiple the surface will have a lobulated or bossed 
outline. Since a hydatid cyst is filled with fiuid, it often 
happens that on palpation fluctuation can be detected. This, 
however, is not invariably the case, as, owing to the tenseness of 
the cyst, it can often only be distiaguished as an elastic tumour. 
Many authors have described a peculiar thrill of vibration which 
they call " hydatid fremitus," as being obtainable in tense 
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hydatid cysts. It is obtained by placing three fingers of the left 
hand upon the most prominent portion of the tumour, and then 
tapping the middle of these three fingers with the index finger of 
the right hand, when a distinct thrill is communicated to the 
other two fingers. This sign is not always obtainable in hydatid 
cysts, and when it is present it is not an infallible test of 
the presence of a hydatid cyst, since it can be obtained occasion- 
ally in tense cysts which are not hydatid in character. As the 
tumour increases in size, pressure symptoms appear, and these are 
of different kinds, owing to the fact that various structures 
may become compressed and have their normal physiological 
functions disturbed. Difficulty in breathing is caused by ex- 
tension of the tumour upwards, and compression of the lungs 
or bronchi. When hydatid tumours attain a very large size, 
these disturbances in the respiratory function may be very 
distressing. Pressure upon the stomach or intestinal canal 
causes abdominal pain, vomiting, dyspepsia, constipation, and 
occasionally attacks of diarrhoea, which may alternate with periods 
of constipation. The inferior vena cava or the portal vein may 
be pressed against the posterior abdominal wall, so that the blood 
stream is impeded through the blood vessel involved. When this 
occurs, cedema of the lower extremities, ascites, and hsemorrhoids 
become marked symptoms. These symptoms, however, are not 
very common as the result of hydatid cysts of the liver. In 
some cases it happens that the peritoneum which overhes the 
tumour becomes inflamed, either as the result of pressure or 
a local injury, and localised pain and tenderness are then 
noticed. Jaundice is rarely seen in this class of disease, and 
when present is due to direct pressure by the cyst upon some 
portion of the biliary ducts, resulting in obstruction to the free 
flow of bile; or in the establishment of a catarrhal condition 
of the mucous membrane lining the affected ducts which causes 
secondary obstruction ; or the cyst may rupture into one of 
the large bile ducts, and the daughter cysts pass into the lumen 
of the biliary canal, where they become impacted, and produce a 
mechanical obstruction, which is followed by the development of 
jaundice. When a hydatid cyst ruptures, and its contents are 
discharged into the bile ducts, attacks of colic may either co- 
exist with or may precede the attack of jaundice. 

Rupture of a hydatid cyst. — A hydatid cyst of the liver may 
undergo spontaneous rupture, and its contents pass into one or 

9 
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other of the suxrounding viscera or serous spaces. The rupture 
may be induced by the aocidental application of a slight local 
violence, or it may occur quite independently of any such event. 
When the cyst bursts into the stomach or some other part of 
the alimentary canal, its external surface usually becomes 
adherent to the hollow viseus by a process of adhesive inflam- 
mation, which is followed by a giving way of the tissues which 
compose the septum between the cavity of the alimentary canal 
and that of the cyst. When the rupture takes place into the 
stomach, the daughter cysts may be either vomited or passed 
per anum ; but if the contents pass into the intestine beyond the 
stomach, they are in all cases evacuated per anum. Eupture of 
a hydatid cyst into some portion of the alimentary canal is a 
favourable method of termination, since in the majority of 
instances it is followed by a spontaneous cure. Eupture may 
take place into the peritoneal cavity, and when this occurs it is 
usually accompanied by the development of severe symptoms of 
shock and collapse, which may prove rapidly fatal unless radical 
surgical -measures are promptly adopted. As a result of rupture 
into the peritoneal cavity, the patient may develop an urticarial 
rash, due to the absorption into the circulatory system from the 
peritoneum of some of the chemical constituents of the contents 
of the cyst. The substance which is the cause of the urticarial 
rash is probably of the nature of a ptomaine or toxine, but its 
presence in the fluid of hydatid cysts has not been established 
in every case. Brieger has separated such a substance, which 
may possibly be the body in question. Eupture into the right, or 
rarely the left, pleural cavity occurs ; or, if the pleural cavity has 
been obliterated by adhesions, the contents of the cyst may pass 
into the substance of the lung. When rupture into these 
viscera occurs, pleurisy or pneumonia or both may result, and 
occasionally the daughter cysts or their membranes may be 
coughed up after having previously passed into one of the 
bronchi. The pericardium may also be the seat of the rupture, 
and then a fatal termination quickly follows in nearly every 
case. Occasionally the external surface of the cyst becomes 
adherent to the posterior aspect of the anterior abdominal wall, 
and then as a: result of inflammatory processes or local injury 
the cyst ruptures exteriially and its contents are discharged. 
Eupture may also take place into the gall bladder or the lumen 
of one of the larger biliary ducts. This is accompanied by signs 
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of biliary colic, which is due to the passage of small cysts or 
portions of cyst membrane along the bile duct to the duodenum. 
In the Museum of St. Bartholomew's Hospital there is a 
specimen which was obtained from the body of a boy, set. 
14, who three months previous to his death had signs of acute 
inflammation of the liver, and six days before death had acute 









Pn}. 18. — Portion of a duodenum with a large hydatid, rolled up and 
impacted in the common bile duct, which it dilates, and from which 
a portion of it protrudes into the lumen of the intestine, a, biliary 
papilla ; 6, rolled up hydatid cyst. — St. Barth. Hasp. Museum. 



pain in the right hypoehondrium, followed by jaundice (Fig. 18). 
He was relieved for a time, but the symptoms recurred with 
greater severity, and he died delirious. On examination after 
death, the common bile duct was found to be the seat of a large 
roUed-up hydatid cyst, part of which protruded into the 
duodenum through the opening of the common bile duct. In 
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the right lobe of the liver there was a large cyst filled with 
hydatids. As a result of rupture into the biliary passages, 
cholecystitis, or an inflammatory condition of the bile ducts, may 
be induced and give rise to jaundice, or, as mentioned above, the 
jaundice may be due to the impaction of a cyst in the common 
duct. If the daughter cyst, or a portion of membrane, remain 
within the cavity of the gall bladder, it may act as the exciting 
cause of the development of a gall stone, owing to the deposit 
upon its surface of some of the solid constituents of the bile. 
Cases have been recorded in which hydatid cysts have burst 
into some part of the urinary system, usually into the bladder 
or the pelvis of the kidney. Jonassen ^ mentions a case of this 
kind where the cyst became impacted in the urethra, and it was 
necessary to open this canal in the perineum in order to extract 
the cyst membranes. In a few cases a hydatid cyst has become 
adherent to the inferior vena cava, and this has been followed 
by a rupture of the cyst wall and the wall of the blood vessel, 
and then the contents of the parasitic cyst have passed into the 
blood stream. The smaller daughter cysts and portions of the 
membranes of the larger ones have in these cases been carried 
to the pulmonary artery, where they have become arrested and 
caused embolism which rapidly proved fatal. Eupture of the 
cyst may also occur into the portal vein as it lies in the 
neighbourhood of the transverse fissure of the liver. In many 
cases which have been recorded in surgical literature, it has been 
found that a hydatid cyst has ruptured and formed communica- 
tions simultaneously with more than one serous sac or hollow 
viscus. Thus Cayla mentions a case where a cyst communicated 
with the bile duct and the right pleura, and Bulau records a 
similar case. Gruterboch also records a case in which the cyst 
lay between the liver and diaphragm, and communicated with 
the pleura and the intestine. Communications between a 
hydatid cyst and the gall bladder and the duodenum, and with 
the intestine and the pelvis of the kidney, have been met 
with. 

Suppuration. — In certain cases of hydatid cyst of the liver, 
after the tumour has existed for some time suppuration is 
established, and is associated with the signs and symptoms of a 
hepatic abscess. This suppurative process may be due to the 
application of a localised mechanical force to the region of the 

1 Jonassen, quoted by Langenbiich. 
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cyst in the liver, or it may be dependent upon the conveyance 
of a septic embolus, from a focus of suppuration in some other 
part of the body, to the parasitic cyst. Small boils of the skin, 
and similar small local suppurations, have been met with in 




Fig. 19. — Hydatid cyst of the liver. — Part of a liver, with half of a large hydatid 
cyst which occupied the superior surface of the right lohe. Its wall is 
tough, and in places has degenerated into a calcareous mass. The interior 
of the cyst is occupied hy the remains of many hydatids, whose walls, 
contracted and shrivelled, are recognised by the tortuous lines and iissures 
seen on the surface of the section. Tlie remaining contents of the original 
cyst, as well as those of the contained daughter cysts, are converted into 
a pultaceous substance, filling the interstices between the remains of the 
cyst wall. — St. Barth. Hasp, iluseum. 

association with the occurrence of suppuration in old hydatid 
cysts, and have been supposed to be the focus from which the 
suppurative micro-organisms have been derived. In other cases 
the suppuration appears to be dependent upon a pysemic process, 
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the cause of which is not apparent 




Fig. 20. —Calcareous degeneration of a cyst 
wall. Section through a portion of a liver 
with a large cyst, jirohably hydatid in 
nature, the walls of which are calcified. 
The liver was normal in size and texture, 
and from the antero-inferior margin of 
the right lobe, just to the right of the 
gall bladiler, a tumour projected, in size 
equal to a cricliet I:)all, of stony consist- 
ence, and calcified. It was intimately 
adherent to the duodenum and colon, and 
slightly to the right kidney. On sawing 
through the tumour, it was found to con- 
tain bile-stained fluid and a few pultaceous 
masses, from which all trace of structure 
had disappeared. The tumour gave rise 
to no symptoms during life, and the 
patient died from an intercurrent disease. 
— St. Barth. Hosp. Musmm. 



particles. After a cyst has undergo 



Whenever suppuration in 
a hydatid cyst of the liver 
occurs, the symptoms and 
physical signs resemble those 
of an abscess of the liver, 
usually preceded by symptoms 
of hepatitis. A hydatid cyst 
of the liver may exist for 
many years before it under- 
goes suppuration. 

Spontaneous mire. — Some 
hydatid cysts of the liver, 
especially those which have 
a tendency to remain small, 
may cease to grow, and finally 
die and undergo a spon- 
taneous cure. After the 
death of the parasite the 
fluid portion of the tumour 
is absorbed, until the only 
remnant of the original swell- 
ing is a focus of caseous white 
material, which has been com- 
pared to a mass of wet mortar 
(Fig. 19). The cyst wall in 
these cases becomes thickened 
or cartilaginous, or even cal- 
careous (Fig. 20), whilst the 
vesicles shrivel up and burst. 
The colour of the mortar -like 
contents of the dead cysts 
varies ; usually it is white, but 
it may be of a yellowish tinge. 
When the mortary contents 
of the dead cyst are examined 
under the microscope, they are 
found to consist of fat cells, 
cholesterin crystals, remains 
of booklets, and debris con- 
taining numerous calcareous 
:one the so-called spontaneous 
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cure, Ruppmration may oceoir, and an abscess of the liver result. 
There is a specimen of this kind in the Museum of St. 
Bartholomew's Hospital. 

Entrance of tile into the cyst. — Occasionally, as the result of 
pressure, or on account of an extension of an inflammatory process, 
a hydatid cyst of the ILver may communicate with the lumen 
of one of the bile ducts, or with the cavity of the gall bladder, 
and bile may pass into the interior of the tumour. When this 
occurs the parasite is killed by the action of the bile, and then 
the cyst either shrivels up and undergoes a spontaneous cure, or 
a process of suppuration is induced, which is followed by the 
development of a hepatic abscess. This is the more usual result 
of the entrance of bile into a hydatid cyst, but in rare cases 
the parasite may survive. 

Haemorrhage from the sac. — Eupture of a cyst may be fol- 
lowed by a haemorrhage from the blood vessels which lie in the 
adjacent tissues, and this may be so severe as to lead to a fatal 
termination. A case has been recorded in which heemorrhage 
from the surrounding tissues took place into the bed of the 
tumour. This was the result of a;i injury, and the patient died 
from the shock. 

Composition of the fluid of a hydatid cyst. — The fluid which 
collects within the interior of a hydatid cyst is neutral in 
reaction, colourless or very slightly opalescent in appearance, and 
it has a specific gravity which varies between 1006 and 1016. 
Prom the analyses which have been made by Hayem, Munk, and 
Heintz, the proportion of the water varies between 97'8 per cent. 
and 98*7 per cent., and the amount of solids between I'B per cent, 
to 2'2 per cent. The solids consist partly of inorganic salts, chiefly 
sodium chloride and phosphates, sulphates, and carbonates, whilst 
the organic substances consist of traces of proteid material and 
a small quantity of extractives. Brieger and Mourson and 
Schlagdenhauffen have separated a poisonous ptomaine from the 
fluid, and this body may be the cause of the urticarial eruptions 
which are observed in many cases of rupture of the cyst 
associated with the entrance of the fluid into a serous cavity, 
from which it is absorbed into the general circulation. Small 
quantities of sugar, urea, and kreatin- have also been obtained. 
When the fluid is examined with the microscope, it is often seen 
to contain a number of booklets, and occasionally shreds of cyst 
membrane. 
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Diagnosis and differential diagnosis.— -The diagnosis of the 
presence of a hydatid cyst in the liver is often somewhat difficult, 
owing to the indefinite character of the symptoms. The exist- 
ence of a slowly-growing swelling, situated in the hepatic region 
and connected with the liver, which on palpation is found to be 
elastic, or to present the signs of fluid, and which gives rise to 
few symptoms, will suggest the possibility of the presence of a 
hydatid cyst. A tumour which is due to the presence of a 
hydatid cyst in the liver is usually single, but in very rare cases it is 
multiple, and in the other case the surface of the liver is found to be 
bossed and irregular in outline. It is attached to some portion 
of the liver, or is embedded in its substance and. participates in 
the hepatic movements due to respiration. In doubtful cases 
it may be justifiable to puncture the swelling with the needle 
of an aspirator, and withdraw a small quantity of the fluid con- 
tents of the swelling. In case the fluid which is evacuated in 
this manner should happen to be purulent, it is advisable to be 
prepared to proceed further and evacuate the contents of the 
swelling by one of the methods which are described in the treat- 
ment of hepatic abscess. If the fluid which is withdrawn is 
found to contain booklets and fragments of cyst wall, the 
diagnosis of hydatid cyst will be confirmed. 

Hydatid cysts of the liver, hepatic region, or biliary system, 
may be confounded with or mistaken for a considerable number 
of distinct pathological conditions, the most important of which 
are the following, namely : — 

(a) Localised solid enlargements of the liver. — These enlarge- 
ments are usually due to the presence of secondary foci of 
malignant disease, the primary growth being found elsewhere, or 
to locaUsed gummata which are the manifestations of tertiary 
syphilis. On palpation, tumours of this nature are found to be 
solid, but if there is any difficulty in making a thorough 
examination of the liver and the adjacent portion of the 
abdomen, chloroform should be administered, and the examination 
made when the patient is anaesthetised. If a sarcomatous or 
carcinomatous growth is met with in any other part of the body, 
especially in connection with the alimentary canal, it wiU point 
to the fact that the enlargement of the liver is in all probability 
due to deposit of the disease there. The past history of the 
patient as regards a previous attack of syphilis may serve as an 
indication in making a diagnosis, but the history alone must not 
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be implicitly relied upon. If necessary, the swelling may be 
explored with the needle of an aspirator. 

(6) Simple cysts of the liver. — These cysts are very rare, and 
when present are usually serous in nature. It is extremely 
difficult to make a correct diagnosis in these cases, but their 
existence may be suspected if the fluid which is withdrawn 
through the needle of the aspirator is quite free from booklets 
and contains a definite amount of albuminous material. The 
treatment of both varieties of cyst is, however, similar, and a 
mistake in the diagnosis is not of much importance. 

(c) Hepatic abscess. — This condition may be due to the 
presence of a hydatid cyst which has become the seat of a 
suppurative process, owing to the conveyance of micro-organisms 
to the cyst by the blood stream. When suppuration occurs in 
connection with a hydatid cyst of the liver, there is usually a 
history of the formation of a slowly-growing swelling in the 
hepatic region, which in the early stages of its development 
caused few distinct symptoms, and at a later period somewhat 
suddenly became tender on pressure and the seat of a throbbing 
pain. A hydatid cyst of the liver may be distinguished from a 
hepatic abscess by the fact that the cyst is of slow and insidious 
growth, whilst the abscess develops more quickly, is tender to 
pressure, is the seat of throbbing pain, and is accompanied in the 
majority of cases by the occurrence of rigors and an elevated 
temperature. ■ In the early stages of hepatic suppuration, sugar 
can usually be found in the urine, and this is not the case with 
uncomplicated hydatid disease. 

{d) Enlarged and dilated gall bladder. — When a hydatid cyst 
of the liver is pedunculated, and attached to the inferior surface 
of the right lobe, it may be very difficult to distinguish it from a 
dilated gall bladder, since both swellings are movable in a lateral 
direction and have an attachment above. Usually the onset of 
a distended gall bladder is preceded by an attack of jaundice, or 
biliary colic, or both ; and when these symptoms occur they help 
in making a correct diagnosis. In some cases, however, the gall 
bladder becomes distended without the occurrence of colic or 
jaundice, in which case the diagnosis becomes more difficult, 
and it is necessary to make use of the needle of the aspirator. 
Pedunculated hydatid cysts of the liver are not common, and 
distension of the gall bladder, owing to an obstruction in connec- 
tion with the cystic duct, is much more frequently met with. If 
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a cystic swelling with the characters of a hydatid is present in 
some other part of the body, it wiU suggest the possibility of the 
hepatic tumour being of a similar nature. 

(e) Subphrenic hydatid cyst. — In these cases the entire liver 
is pressed downwards below the costal margin, and the rigbt 
pleural cavity is encroached upon. The costal arches which 
overlie the swelling may also be somewhat everted. It is very 
difficult, however, to distinguish between a hydatid cyst which is 
situated in the superior portion of the liver, and one which lies 
in the subphrenic space. 

(/) Subphrenic abscess. — In this affection the liver is pushed 
downwards below the ribs, whUst its inferior border maintains its 
normal outline ; there are concomitant signs of an inflammatory 
process, and on puncture with the needle of an aspirator, pus or 
purulent matter and gas are withdrawn. 

ig) Cysts and soft solid enlargements of the kidney. — These 
conditions are liable to become sources of difficulty ia diagnosis 
when they involve the right kidney. In most cases of this kind 
the enlargement in the loin does not move synchronously with 
respiration, whilst, if Ziemssen's test is applied, the colon is found 
to he along the upper margin of the swelling and not at its 
lower border, a condition which is constant when an abdominal 
swelling is in connection with the Hver. 

(h) Pleural effusion. — The presence of an effusion into the 
right pleural cavity, which may either be serous or purulent in 
nature, is likely to lead to difficulty in diagnosis, especially 
when both a hydatid cyst of the liver and a pleural effusion are 
present together. A pleural effusion, when it is extensive, causes 
bulging of the lower ribs and intercostal spaces, and at the same 
time fluctuation may be detected in the spaces. The liver is 
said to be pushed downwards to a greater extent in cases of 
pleural effusion than in cases of hydatid cyst of the liver or sub- 
phrenic space, whilst a hydatid tumour pushes upwards the 
diaphragm and encroaches upon the space which is normally 
occupied by the lungs. On percussion of the affected area the 
thoracic dulness is found to be more localised in cases of hydatid 
tumour, whilst in pleural effusion it is frequently found to extend 
over the whole of the basal portion of the pleural cavity. The 
constitutional symptoms of pleural effusion are more marked and 
severe than those which are met with in hydatid disease. 

(i) Aneurism of the hepatic artery or abdominal aorta. — 
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ibieurism of the hepatic artery or of the upper portion of the 
abdominal aorta gives rise to the formation of a- localised swell- 
ing which is situated in the hepatic region. This swelling 
pulsates and is expansile, and on auscultation a distinct blowing 
bruit can be distinguished. When the hepatic artery is the seat 
of the aneurism, the common bile duct is invariaUy pressed upon, 
and obstructive jaundice results. In eases of aneurism pain is a 
prcfflainent symptom, owing to the pressure of the swelling upon 
the nerves. 

{j) Cystw ovarian tumour. — When a cystic tumour of the 
ovary is very large, and extends upwards from the pelvis to the 
abdomen proper, so as to reach the hepatic region, it may simulate 
a hydatid tumour of the liver which involves the inferior aspect 
of the gland. By careful palpation, however, it can generally 
easily be made out that the tumour has no connection with the 
liver, and that it has its poiiit of attachment in the pelvis, whilst 
an examination of the vagina and the pelvic viscera will help in 
establishing a correct diagnosis. 

{h) Hydatid cyst of the anterior abdominal wall. — If a 
hydatid cyst involves the anterior abdominal wall in the 
hepatic region, it will be found to be situated between the 
intermuscular planes ; it will also be of small size, rarely more 
than 3 in. in diameter, and sterile. When such a cyst of the 
abdominal Wall is met with, it will be found to be quite distinct 
from the liver, and will not move synchronously with it, whilst 
if the tumour is fixed by grasping it with the hand, the liver can 
be felt to rise and fall with the movements of respiration, move- 
ments which are quite independent of any movements of the 
tumour itself.: 

{1} Hydatid cyst, of the dase of the lung. — A hydatid cyst of 
the base of the lung cannot readily be distinguished from a 
similar condition of the upper aspect of the liver. When the 
lung is the seat of the affection, cough is more . common ; and if 
there is any blood in the sputum, it is a fact in favour of lung 
affection. If there is an area of resonance below the area of 
dulness, it will point to the lung, although it must be re- 
membered that in subphrenic abscess in which gas has been 
produced there may be an area of dulness above this, which is 
due to an empyema. In this latter case the physical signs 
resemble those of a subphrenic abscess containing gas and 
associated with an empyema ; the symptoms, however, are more 
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acute, they develop more quickly, and are accompanied by an 
elevation of the temperature of the patient. 

(m) Phantom tumour. — This affection will very rarely 
require consideration, and if any doubt is entertained, an 
anaesthetic should be administered, and then, if the swelling is 
a phantom tumour, it will spontaneously disappear. 

{n) Localised abscess of the peritoneum. — LocaHsed abscesses 
of the peritoneum may give rise to symptoms which simulate 
those due to the presence of a hydatid tumour of the liver ; and 
when the hydatid has become the seat of a suppurative process, 
it is not always easy to distinguish between the two affections. 
Puncture of the swelling with the needle of an aspirator, and, 
subsequent examination of the evacuated fluid, will, in most cases,; 
enable the surgeon to make a correct diagnosis. 

(o) Ascites. — A very large hydatid cyst may distend the 
whole of the abdominal cavity, and give rise to symptoms of 
ascites, in which case puncture and examination of the evacuated 
fluid, together with the absence of the ordinary causes of ascites,! 
will clear up the diagnosis. 

Frequency of affection of the liver in hydatid disease. — Accord- 
ing to the statistics which have been collected by Thomas,^ the 
liver is invaded in 57 per cent, of all cases of hydatid disease. 
When hydatid cysts are multiple, the liver is nearly always one 
of the organs to be involved, a fact which has also been shown 
by Thomas,! ^q whose list of sixty-seven cases the liver was the 
seat of the parasite in sixty-two. 

Treatment. — The treatment of hydatid disease of the liver 
and biliary system is essentially surgical in nature ; medicines 
administered internally appear to have no effect in killing the 
parasite. Prophylactic measures, however, must be adopted 
whenever there is any liability of contamination with the ova of 
hydatids. As we have already seen, dogs form one of the hosts 
in the life history of the parasite, and sheep also are not 
uncommonly affected. When such sheep are killed the 
echinococcus is set free, and if dogs are allowed to eat the 
offal they become infected ; the tape- worm develops within 
them, and produces ova which are shed into the alimentary 
canal and voided along with the excreta. On this account dogs 
should not be allowed to frequent slaughter-houses, and if they 
become infected they should either be destroyed, or their excreta 

1 Thomas, "Hydatid Disease," 1894. 
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should be cremated, and means adopted to kill the intestinal parasite. 
The surgical treatment which has been adopted for the treatment 
of hydatid disease of the liver has varied considerably at different 
periods and in the practice of different surgeons. The following are 
the methods which have been made use of for the cure of the disease. 

(1) Puncture. — Simple puncture of a hydatid cyst of the 
liver with the needle of an aspirator or syringe, or with a trocar, 
and removal of a portion of the fluid contents, has been followed 
in some cases by a complete cure. It is, however, liable to be 
fatal in its effects. According to Thomas, statistics which have 
been collected by various observers show that the mortality in 
all cases which have been treated in this manner has been 1 9 
per cent., whilst there has been 46 per cent, of failures, and 54 
per cent, of reputed successes. The use of the aspirator is said 
to be twice as safe as that of the trocar. Puncture is liable to 
be followed by leakage into the peritoneal cavity, which may 
give rise to the development of peritonitis, or, owing to absorp- 
tion of certain of the constituents of the contents of the 
punctured cyst, an urticarial rash and symptoms of ptomaine 
poisoning may become apparent. On account of the high rate 
of mortality which has up to the present time been experienced 
as a result of the performance of this operation, and the un- 
certainty of its results, it is advised that this procedure should 
not be adopted as a routine method of treatment. Puncture will 
be found of great value in the diagnosis of many difficult and 
obscure cases, but it should not as a general rule be performed 
unless the surgeon is prepared, if the circumstances of the 
case demand it, to proceed to the performance of a safer, more 
radical, and more efficient operation, such as is described later. 
Some surgeons have injected iodine (a small quantity of the 
tincture) into the cavity of the cyst, after the removal of 
a portion of the fluid contents. Others have injected perchloride 
of mercury, strong carbolic acid, alcohol, ox-gall, or copper 
sulphate. None of these injection methods can, however, be 
recommended, since they have a higher rate of mortality than 
certain of the operative measures which will be described later, 
and they are much more liable to be followed by a failure to kill 
the parasite. If an injection method is made use of, perchloride 
of mercury appears to be the best substance for the purpose. 

(2) The application of caustics. — Caustics, such as potassium 
hydrate, or Vienna paste, have been used in the treatment of 
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hydatid cysts, but the mortality of cases so treated was over 33 
per cent., and on this account their use has been discontinued. 

(3) Canuk b, demeiire. — In this operation a cannula was 
introdued into a cyst through the abdominal walls, and left 
m situ. As this method was found to be very untrustworthy, 
and was liable to be followed by suppuration, it is now no 
longer practised. According to Thomas, the mortality^ foom 
this method of treatment was over 26 per cent. 

(4) Mectrolysis. — ^Electrolysis has been made use of in the 
treatment of a few cases of hydatid disease of the liver. No 
definite curative powers, however, can be attributed to this agent, 
since, in the majority of cases which have been so treated, the 
effects have been those of simple puncture. 

(5) Treatment by incision. — This is the best and safest 
method of treatment of hydatid cysts of the Hver. It can be 
carried out in either one or two stages. The operation which is 
completed at one sitting is the best, and it is the one which \t 
is advised should be made use of in the treatment of all cases of 
hydatid cysts of the liver. In most cases the operation can be 
carried out through an abdominal incision, but in the following 
classes of cases it is requisite to make use of an incision which 
passes through the lower portion of the thoracic wall, namely, 
(a) unruptured hydatid cysts which are situated upon the 
superior and posterior convex surfaces of the liver ; (b) hydatid 
cysts which have ruptured into the pleural cavity. The details 
of these operations are given in the chapter which is devoted to 
a description of Operative Procedures. 

(6) Treatment by excision. — Tansini has put on record one 
case in which he dissected out a hydatid cyst from the substance 
of the liver. The operation was successful. This is an ideal 
method of treatment, since the whole of the parasite is removed, 
and the patient recovers much more quickly from the operation 
than when an incision method is adopted. I have seen one case 
in which a hydatid cyst was dissected out from the liver, and in 
which, in order to control haemorrhage, a ligature was so applied 
to the liver substance, that it caused occlusion of the portal 
vein, and the patient died within a few hours from haemorrhage 
into the abdominal cavity. The operation has, however, not yet 
established itself firmly in legitimate surgery ; but when the ease 
with which the liver recovers from simple wounds is taken into 
consideration, it is quite possible that this may becrane a 
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recognised method of treatment. Terrillon of Paris has removed 
a portion of the liver which was the seat of a number of small 
hydatid cysts, by means of an elastic ligature, which was fixed 
around the affected portion of the gland, after he had brought it 
into the abdominal wound and sutured it to the parietes with 
silk. This ligature, by exerting continuous pressure upon the 
base of the protruded portion of the liver, caused it to become 
gangrenous, and the diseased tissue separated as a slough. This 
method of treatment, like that of Tansini, has not been carried 
out successfully in a sufficient number of cases to justify its 
inclusion in the category of ordinary surgical operations. It 
appears to be the best method of treatment when the liver is 
the seat of a number of small hydatid cysts. 

JPrognosis. — -The prognosis in a case of hydatid cyst of the 
liver depends upon a considerable number of circumstances. 
Usually, however, it is moderately good in uncomplicated 
cases. It is much better in those cases in which there is no 
suppuration, than in those in which suppuration has occurred. 
The situation of the cyst, as regards the liver itself, is of 
importance ; thus, when the cyst is not deeply placed, and it 
also comes to the surface of the liver where that organ is in 
direct contact with the posterior aspect of the anterior abdominal 
wall, the prognosis is favourable. When the cyst is situated in 
the upper portion of the liver, and comes to the surface of the 
organ so that it pushes upwards the diaphragm and encroaches 
upon the thoracic cavity, then the prognosis is more serious, 
since an operation which is carried out through an incision of 
the thoracic wall, is more liable to be followed by fatal results 
than when it is carried out through an incision in the abdominal 
walL According to statistics which have been collected by 
Thomas, the mortality in cases which have been operated 
upon through the abdomen by the one-stage method of 
Lindemann has been 10"29 per cent., whilst in a similar class 
of cases which have been operated upon by the thoracic method, 
the mortality was 2 9 '4 per cent. A spontaneous cure results in 
a certain number of cases, owing to the death of the parasite and 
subsequent shrivelling up of the cyst. Simple puncture has in 
a few cases been followed by immediately fatal results. In one 
case of this kind the needle passed through the portal vein, the 
vein having been pushed forward by the cyst ; and in another, 
death was apparently due to an injury of the solar plexus. 



CHAPTER XL 

MULTILOCULAR EOHINOOOCCUS OF THE LIVER. 

A FORM of hydatid disease has been described by many con- 
tinental observers, to which they have given the name of 
" multilocular echinococcus." The affection is characterised by 
the formation of a tumour, consisting of a considerable number 
of small vesicles which are embedded in a soft stroma of con- 
nective tissue. When the affection was first met with, it was 
supposed to be a form of "alveolar colloid carcinoma of the 
liver." Virchow^ however, in 1856, conclusively showed that 
the vesicles of the tumour are in reality small echinococcus 
cysts, and not vesicles containing colloid matter, the result of 
degeneration in a malignant tumour. This form of hydatid most 
commonly affects the liver of man. It has been discovered in 
other viscera, such as the lung, intestine, and peritoneum, in only 
a few exceptional instances. The lower animals do not " 
appear to be commonly affected. 

From the investigations which have been made by Leuckart,^ 
Virchow, and Vierordt,* it appears probable that the echino-' 
coccus multilocularis arises from originally simple bladder-worms, 
by the formation of localised outgrowths from the external wall 
of the mother cyst. These buds are covered by a layer of 
parenchyma, which they push in front of them as they grow 
outwards. Sooner or later these lateral buds become separated 
from the original mother cyst, and, being surrounded by the 
stroma, they come to have the appearance of separate cysts. 
Leuckart has described a process of growth, in which solid 
processes originate from the wall of the mother cyst, and become 
dilated at their distal extremities so as to form . secondary 
daughter cysts. The walls of the cysts have not in every case a 

1 Virchow, Verhandl. d. phys.-med. Gesellsch. zu Wurzburg, 1856. 

2 Leuckart, " The Parasites of Man," 1886. 

3 Vierordt, Berl. Klinik, 1890, No. 28. 
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spherical form ; often they are indented, or folded, or constricted. 
Multilocular echinococcus of the liver takes the form of a 
tumour, usually rounded in outline, occupying the interior of the 
liver, and often projecting upon the surface, . and varying in 
size from a swelling not more than one or two inches in 
diameter to one which fills the upper half of the abdomen. The 
tumour is firm and hard, and in many respects resembles more 
a malignant new formation than a parasite. If a section be 
made through a tumour of. this nature, the surface of the section 
is seen to be studded with a considerable number of small 
cavities, somewhat irregular in outline, and separated from one 
another by a stroma which consists of connective tissue in- 
filtrated with gelatinous material. The wall of each cavity, 
however, has the structure of an ordinary hydatid cyst. The 
hepatic tissue in the involved portion of the gland is completely 
replaced by the new formation, and hence the tumour can easily 
be made out when it is exposed by an operation. It has been 
thought that this form of hydatid tumour extends by sending 
out protrusions along the course of the iatra-hepatic lymphatic 
vessels, but this statement has not been conclusively proved to 
be correct ; and it appears from an examination of sections of the 
tumour, that the protrusions pass into the intra-hepatic bile ducts 
and blood vessels in addition to the lymph channels. 

Geographical distribution of the disease. — According to Vierordt, 
the affection is most common in Wiirtemburg, next in Switzer- 
land, and thirdly in Bavaria. Very few cases of the disease 
have been described, and Vierordt gives the following numbers 
of the ca^es which have occurred, namely, Bavaria, thirty -nine ; 
Switzerland, twenty-one ; Wiirtemburg, twenty ; Austria, seven ; 
Eussia, four ; Prussia, two ; Baden, one ; and United States of 
America, one. No cases have apparently been recognised in 
England. 

Symptoms. — -During the early stages of the development 
of the parasite, few clinical symptoms become manifest 
from the presence of which the existence of the affection 
can be surmised. The first symptoms which have been 
noticed in the early stages are for the most part pains in 
the gastric region, and often a feeling of fulness accompanied by 
tenderness on pressure in the epigastric or right hypochondriac 
regions. Jaundice has been met with in about four-fifths of the 
recorded cases of patients suffering from multilocular hydatid 
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disease of the liver. The frequent occurrence of jaundice has 
been thought to be due to the extension of the parasite to the 
intra-hepatic bile channels. Jaundice in this affection presents 
no special characteristics. It becomes noticeable on account of 
the pigmentation of the skin and urine ; the occurrence of light- 
coloured stools, and in the later stages haemorrhages from mucous 
membranes or into the tissues. When the disease has existed 
for several months, an enlargement of the liver may be recognised 
on examination of the hepatic region, and this enlargement may 
vary in extent from a small localised swelling, not more than 
one or two inches in diameter, to a large tumour filling the 
upper half of the abdominal cavity. When the liver is enlarged 
as the result of mul til ocular, echinococcus, the diseased portion 
of the gland is quite hard on palpation, and usually is smooth 
on the surface. The individual cysts of the parasitic new- 
formation cannot be felt on the surface of the organ by palpa- 
tion through the overlying soft tissue of the anterior abdominal 
wall. Enlargement of the spleen is said to occur in nine-tenths 
of the patients who suffer from the disease. This enlargement 
becomes apparent in most cases soon after the appearance of 
jaundice. When the parasitic infiltration has involved the 
portal vein, the circulation in this vessel becomes impeded, and 
oedema of the lower extremities and ascites develop. Diarrhoea 
may occur in the later stages, and the stools are often stained 
with blood. Cachexia is said to occur when the disease has 
existed for some time. According to Vierordt,^ if the disease is not 
treated, the patients who are affected with multilocular echino- 
coccus only live from one to two years from the time of the 
commencement of growth of the tumour. Both males and 
females seem to be equally affected with the parasite. Of the 
seventy-two cases which have been collected by Vierordt,^ thirty- 
nine were males, and thirty-three females. The greater number 
of the patients belonged to the middle decades of life, sixty-nine 
cases being between 27 and 50. The oldest patient was aged 
69, and the youngest 19. 

Diagnosis. — The diagnosis of multilocular echinococcus of 
the liver appears to be very difficult. The most important 
points which are of value in making a diagnosis are the occurrence 
of jaundice, the development of a tumour in connection with the 
liver, which is hard and presents no signs of its cystic nature, 

1 Vierordt, loc. cit. 
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the enlargement of the spleen, and the presence of oedema of 
the lower extremities, and ascites. The duration of the affection 
helps to distinguish it from cancer of the liver. The absence of 
fluctuation in the hepatic tumour is a fact of importance in 
separating this affection from the ordinary cystic form of 
echinococcus. Aspiration with the needle of an aspirator usually 
fails to withdraw any fluid, but in some cases a small quantity 
is drawn off, which has the chemical characteristics of the con- 
tents of an ordinary single hydatid cyst. Often, however, it 
will be found impossible to recognise the exact nature of the 
disease until the hepatic tumour has been examined through 
an abdominal incision. The chief affections from which it has 
to be distinguished are cancer of the liver, thrombosis of the 
portal vein, cirrhosis of the liver, hepatic syphilis, and chronic 
obstruction of the biliary passages, either by an impacted gall 
stone or by the scar resulting from ulceration induced by a 
calculus. 

Trmtment. — Medical measures do not appear to be of any 
avail in the treatment of this affection. When the disease has 
been recognised, either after an exploratory laparotomy has 
been performed, or from external signs and symptoms, the only 
method of treatment which offers a moderate chance of recovery 
is local extirpation of the diseased portion of the liver by re- 
section of the organ. TerrUlon ^ of Paris has removed a portion 
of the liver, equal in size to two fists, on account of multilocular 
echinococcus. The affected portion of the gland was brought 
into the abdominal wound, and fixed there by the insertion of a 
ring of sutures. The base of the protruded part was encircled 
with an elastic ligature. This constriction caused gangrene of 
that portion of the liver distal to the ligature, and on the 
seventh day it was removed. The patient recovered. Bruns ^ has 
also successfully operated upon a similar case. 

1 Terrillon, " Communication sur la chirurgie du foie," Bull, et ?«fei. Soc. de chir. 
de Paris, 1890, p. 835. 

2 Bruns, " Leber-resection bei multilocularen Echinococcus," Beitr. z. klin. Chir., 
Tiibingen, 1896, Bd. xvii. s. 201. 



CHAPTER XII. 

CYSTS OF THE LIVEE. 

Sim-ple or serous cysts. — Simple (non-parasitic) cysts of the 
liver are very rare in their occurrence. A number of cases have 




Fig. 21. — Large simple cyst of the liver. — Roy. Coll. Surg. Eng. Maseurii. 

been described under this name by different observers, but many 
of them appear to have been sterile hydatid cysts. In the 
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Museum of the Eoyal College of Surgeons of England, there are 
several specimens of simple cysts of the liver, which do not 
seem to have been sterile hydatid cysts. Two of these specimens 
are represented in Figs. 21 and 22. The specimen from which 
Fig. 21 ^ was taken is a large single cyst, which is attached to 
the antero-inferior border of the gland, and hangs downwards into 
the adjacent portion of the abdominal cavity. The second specimen, 
Fig. 22,^ is a small cyst about the size of a walnut, attached to 
the anterior surface of the liver, immediately above and to the 
right of the fundus of the gall bladder. Each of these cysts has 




Fig. 22. — Simple cyst of liver, .situated ou the anterior surface a short distance 
above the fundus of the gall bladder. — Koy. Coll. Surij. Eng. Museum.. 

a very thin wall, which consists externally of a layer of fibrous 
tissue, and internally of a lining membrane, covered upon its 
internal aspect with epithelium. Both cysts in the recent state 
were filled with an albuminous fluid, which underwent coagula- 
tion on the application of heat. From the nature of their con- 
tents, these cysts have been called serous or watery cysts. The 
exact mode of origin of this variety of hepatic cysts is very 
doubtful. Some observers have thought that they are dilated 
lymphatic vessels which from some cause have become obstructed, 

1 Roy. Coll. Surg. Eng. Museum, Spec. 2757a. 

2 lUd., Spec. 2757b. 
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and subsequently have undergone considerable dilatation on 
account of an accumulation of lymph in them, whUst others 
attribute their existence to the development of obstructions in 
connection with the commencement of the bile ducts, with 
resulting dilatation of the proximal parts of these ducts. Others, 
again, maintain that they are nothing more than old sterile 
hydatid cysts. 

Symptoms. — Few if any symptoms are produced by the 
presence of these cysts in the liver, especially when they do not 
attain a large size. A few cases have been recorded, such as the 
one from which the specimen represented in Fig. 21 was taken, 
in which the cyst has grown and attained considerable dimen- 
sions, so as to fill the upper -part of the abdominal cavity with a 
tense fluid swelling, and push aside and displace the neighbour- 
ing viscera. The fluid contents of the cysts are albuminous in 
nature and contain no booklets, characteristics which help to 
distinguish them from ordinary hydatid tumours, when au 
exploratory aspiration has been made. If the cyst grows to a 
large size it may rupture, and its contents may suddenly pass 
into the peritoneal cavity, causing shock and collapse. The 
cysts, however, in the majority of cases, remain small, and do not 
give rise to symptoms from which their presence in the liver 
can be surmised. 

■ Diagnosis. — When the cysts are large, they may be felt on 
palpation of the abdomen as tense, fluid, and elastic swellings, 
situated in the immediate neighbourhood of the liver, to which 
organ they are attached. They move upwards and downwards 
synchronously with the respiration. The physical signs are 
similar to those which are met with in cases of single hydatid 
cysts. The cysts are characterised by a slow rate of growth, 
and, when they are aspirated and fluid withdrawn, albumin is 
found to be present, on the application of heat, whilst no booklets 
can be discerned microscopically. 

Treatment. — -When the cyst is large, the treatment which 
must be carried out for its cure is similar to that which has been 
recommended in the case of large single hydatid cysts, namely, 
incision of the abdominal wall over the most prominent portion 
of the tumour, drawing of the cyst into the wound and evacua- 
tion of its contents, and then suture of the aperture in the cyst 
to the margins of the abdominal wound, and subsequent drain- 
age. When the cyst is a large one, and it is not attached to any 
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of the abdominal viscera by strong adhesions, the greater part or 
the whole of the cyst may be excised, and if a small portion is 
left behind the margins are fixed to the abdominal wall, as above. 
If the cyst is pedunculated, its base may be ligatured at the 
point where it is attached to the liver, and then the entire cyst 
can be completely removed from the abdomen, after any adhesions 
which may be present have been ligatured and divided. In this 
case no after drainage will be requisite, and the wound in the 
abdominal wall can be closed at once. In those cases ia which 
the cyst is sutured to the margins of the abdominal wall, 
recovery will probably be materiallj'' hastened by thoroughly 
scraping the internal aspect of the cyst cavity with a sharp 
spoon, so as to remove the whole of the epithelium, and promote 
the formation of adhesions between the opposing walls of the 
cyst. The prognosis in these cases ought to be very good, since 
operations carried out on aseptic cases with strict precautious are 
usually successful. If the epithelium is not removed from the 
interior, it is possible that the cyst may refill at a later date. 

North ^ has recorded a case in which he evacuated a cyst of 
the left lobe of the liver by a trocar. Five pints of a coffee- 
coloured fluid were withdrawn. The patient died two days later, 
and, on making a post-mortem examination, the gall bladder was 
found to be filled with a large calculus, whilst in the common 
bile duct two other calculi were discovered. This cyst appears 
to have been of the character of a retention cyst. Carl Bayer ^ 
has operated upon a woman, set. 56, in the liver of whom was a 
large cyst containing eight litres of fluid. This cyst appeared 
to have arisen as the result of atrophy of the hepatic acini and 
subsequent dilatation of the intra-hepatic bile capillaries. The 
patient recovered. The operation was carried out by making an 
incision in the right linea semilunaris, opening the cyst, evacuat- 
ing its contents, and stitching the margins of the aperture in 
the cyst to those of the parietal incision. 

W. Miiller has recorded a case similar to that of Bayer, but 
two-thirds of the cyst wall were excised before the cyst was 
sutured to the abdominal wound. 

Midtilocular cystic disease of the liver. — This disease is a very 
rare pathological condition, and when met with it is often 

1 North, "A Case of Cystic Tumour of the Liver," Med. Rec., N.Y., 1882, p. 344. 

2 Carl Bayer, " Ueber eine durch Operation geheilte, ungewohnlioh grosse Leber- 
kyste," Prag. Tried. Wchnschr., 1892, No. 52. 
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associated with a similar condition of the kidneys. It is 
characterised by the development of a number of cysts of vary- 
ing size, usually not larger than a walnut, in the parenchyma of 
the liver. Lejars ^ has collected sixteen recorded cases of this 
disease, and published them in his thesis in 1888. Individual 
cases have also been published since this date by Nicolle,^ 
Demantke,^ Pilliet,* Sabourin,' and Claude." Bristowe'' and 
Dmochowski and Janowski ^ have also described cases of this 
kind. 

The pathology of the disease does not appear to be the same 
in all cases, and it is probable that several distinct abnormal 
conditions are at present included under the term " multilocular 









Fig. 23. — JIultilociilar cystic disease of the liver. — R-Oy. Coll. Surg. Eng. Museum. 

cystic disease of the liver." Claude ^ considers that the affection 
may arise in the following ways : — (a) As true biliary cysts, 
developed by an enormous dilatation of pre-existing biliary 
canals ; (6) as mucous cysts, derived from the mucous glands 
which are found in the biliary passages, owing to a degeneration 
of these structures ; (c) as cysts developed from vasa aberrantia ; 
{d) as cysts which are derived from a degeneration of the 



1 Lejars, Tliese de Paris, 1888. 2 NicoUe, Bull. Soc. anat. de Paris, 1887. 

3 Demantke, ibid., 1893-94-95. ■> Pilliet, Tribune med., Paris, 1893. 

5 Saljourin, Rev. de m^d., Paris, May 1883. 

e Claude, Bull. Sue. anat. de Paris, 1896, Fasc. 4. 

" Bristowe, Trans. Path. Soc. London, vol. vii. p. 229, and vol. x. p. 174. 

8 Dmochowski and Janowski, Beitr. z. path. anat. u. z. allg. Path., Jena,, 1893, Bd. xii. 

9 Claude, loc. cit. 
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hepatic epithelium, and retention of the products of this 
degeneration. It appears to be probable that most examples of 
this disease commence as a mucoid degeneration of the epithel- 
ial cells of the intra-hepatic bile capillaries, and this is especially 
so when the kidneys are simultaneously affected. Fig. 23 is a 
representation of a specimen of a liver which is preserved in the 
Museum of the Eoyal College of Surgeons ^ of England, and was 
taken from the body of a woman who suffered from the disease 
which is under consideration. The liver has undergone extensive 
cystic degeneration, and is very much enlarged. When it was 
removed from the body after death it weighed 13 lbs. 7 oz. 
The cysts appeared from a microscopical examination to be dilated 
intra-hepatic bile ducts. The microscopical appearances sug- 
gested that the disease commenced as a cellular infiltration, 
which was followed by the formation of connective tissue around 
the intra-hepatic bile ducts, and that these structures then 
became compressed and subsequently dUated. The patient had 
presented signs of an enlargement of the liver for four years 
previous to her death, and this enlargement had slowly increased. 
Both kidneys of this patient were affected in a similar manner. 

Several observers (Demantke,^ Juhel-Eenoy,^ and Wagner) 
have described a condition of arterio-sclerosis as occurring in 
multilocular cystic disease of the liver. The middle coat of the 
arteries and the connective tissiie surrounding these vessels 
within the liver appear to have shown the most thickening, but 
in one case the branches of the portal vein were also thickened 
in a like manner. 

Multilocular cystic disease of the liver occurs most commonly 
in old people, and is rarely or never seen in children or young 
adults. It nearly always occurs in individuals over sixty. No 
definite train of clinical symptoms is manifested during the 
course of the affection, but usually a gradual enlargement of the 
upper part of the abdomen may be noticed, and in the later 
stages symptoms of uraemia not uncommonly develop when the 
kidneys are simultaneously involved. The destruction of the 
secreting part of the hepatic tissue does not progress sufficiently 
to cause the appearance of symptoms dependent on this condition. 
Jaundice does not appear to occur in uncomplicated cases of the 

1 Rtyy. Coll. of Surgeons Museum, Spec. 2758c. 

' Demantke, loc. cit. 

' Juhel-Eenoy, Mev. de mid., Paris, 1881, p. 929. 
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disease. Most of the cases which have been described have not 
been definitely diagnosed before a post-mortem examination has 
been made. Often the patients die of an intercurrent affection, 
and the disease of the liver is only recognised after death. 

This disease is only of slight surgical importance, since 
operative procedures do not seem likely to be able to effect a 
cure of the abnormal condition, on account of the fact that the 
entire liver is usually diseased, and the renal organs are also 
affected. 

Cystic adenoma of the liver. — Under this name various Ger- 
man observers have described a disease characterised by the 
development of an adenomatous tumour which arises from the 
epithelial cells of the liver, or of the intra-hepatic bile channels, . 
and is associated with the formation of a number of cysts. In 
many respects this pathological condition appears to resemble 
the affection which we have already described as multilocular 
cystic disease, but tends in most cases to be more localised, 
and does not involve the entire liver in so extensive a 
manner. The lymphatic vessels in the interior of the diseased 
portion of the organ are said to undergo dilatation during the 
early stages of the development of the affection. Koenig^ has 
placed on record the case of a girl aet. 11 years, from whom 
he removed a large cystic tumour of the liver. The tumour 
contained a number of large and small cysts, each of which was 
lined internally by a layer of cylindrical epithelium, and was 
described as a cystic adenoma of the intra-hepatic bile canals. 
Schmidt has also recorded a case of a somewhat similar nature. 
The patient was a woman set. 60, from whom he removed a small 
tumour of the liver which contained a number of cysts. The 
growth was thought to be a cystic adenoma. Six years after 
the removal of this tumour, the patient had not suffered from a 
recurrence of the growth. 

Dermoid cysts of the liver. — Dermoid cysts, as a primary 
affection, do not appear to have been met with in connection 
with the liver. Hulke ^ has described one case of multiple der- 
moid tumours of the liver. The patient was a woman who came 
under his observation at the Middlesex Hospital, and who also 
suffered from dermoid tumours in both ovaries. It appeared 
probable in this case that the affection of the liver was secondary 

1 Koenig, " Handbucli der Spec. Chir." Bd. ii. 

2 Hulke, Trans. Path. Soc. London, vol. xxiv. p. 157. 
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to the cysts in the pelvis. Some of the cysts appeared to be 
implanted on the superficial surface of the liver, a condition 
which suggested that they had reached the liver by means of the 
peritoneum. 

This variety of cyst, either as a primary or secondary affec- 
tion, appears to be very rarely met with in connection with the 
liver. When present it is very difficult to distinguish a dermoid 
cyst of the liver from other forms of cystic swelling, unless the 
tumour has been aspirated and its contents examined, or explored 
through an incision in the anterior abdominal wall. If a cyst of 
this nature is discovered after the performance of a laparotomy, 
the best method of treatment will be to dissect out the entire 
tumour from the surrounding hepatic tissue, and then to unite 
the margins of the wound so produced by deeply inserted silk 
sutures. In those cases in which it is found to be impossible to 
dissect out the entire cyst, on account of its deep connections and 
adhesion to adjacent structures, the superficial surface of the 
tumour should be incised, the contents evacuated, and the mar- 
gins of the incision stitched to those of' the wound in the ab- 
dominal parietes. The whole of the internal aspect of the cyst 
should also be scraped with a sharp spoon, so as to prevent the 
possibility of the cyst refilling after the abdominal wound has 
healed. 



CHAPTER XIII. 

MOVABLE LIVER. 

By the term movable liver is implied a condition of the organ 
in which there is an abnormal amount of mobility. It has only 
been met with in rare cases, and in these the correctness of the 
diagnosis has only occasionally been proved at a post-mortem 
examination, or when the abdomen has been opened and a visual 
examination of the conditions made. In origin the afiCection 
appears to be either congenital or acquired. In those cases 
which are due to congenital causes, the abnormal amount of 
mobility of the gland seems to be dependent upon the existence 
of an elongation of the suspensory lateral and coronary ligaments, 
or in some rare cases these latter structures, coronary and 
lateral ligaments, may be found to be absent, the suspensory 
ligament being the only structure which serves to hold the 
organ in its usual position. In this latter condition the liver 
is suspended in a manner similar to that of a pendulum, and 
oscillates like a body which is in a state of unstable equilibrium. 
Large projecting lobes or portions of the liver which have been 
partially separated from the main gland, either as a result of 
deficiencies in development, or by inflammatory processes or by 
pressure from without, may simulate in many respects a movable 
liver. The acquired cases have a variety of causes for their 
origin. In some of them the gall bladder is the seat of a 
considerable enlargement, and by exerting traction upon the 
attached portion of the liver a certain amount of downward 
displacement and abnormal mobility is produced. Narrowing 
of the inferior aperture of the thorax, which may be of 
congenital origin, but in most cases is due to the practice of 
wearing tightly-fitting corsets, is said to b,e a frequent cause 
of displacement of the liver downwards ; but in most cases of 
this Mnd the pressure which is due to the presence of tightly- 
fitting articles of clothing causes a constriction of the organ, so 
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that the inferior portion is pushed downwards, the superior part 
upwards, and only in rare cases are the ligaments lengthened so 
as to give rise to a true movable liver. Traction from below by 
tumours or cysts which are attached to the lower part of the 
gland, may produce a slight amount of lengthening of the liga- 
ments, and hence a moderate amount of abnormal mobihty. In 
women who have pendulous and lax abdominal walls, a condition 
which is often due to the occurrence of a series of pregnancies 
following one another in close succession, a variety of movable 
liver is occasionally met with, which may be associated with a 
floating kidney or wandering spleen. It occasionally happens, 
as a result of inflammatory processes in the region of the inferior 
aspect of the diaphragm and the adjacent part of the liver, that 
fibrous adhesions are produced which at a later period become 
elongated, and a condition of abnormal mobility of the liver 
results. Winkler ^ and Cantani ^ have asserted that a form of 
fatty degeneration occurs in the tissues composing the suspensory 
ligaments of the liver, and they consider this condition to be 
one of the causes of the development of a movable liver. 
Cantani attributes this degeneration to a change in the tissues 
of the hgaments, which is induced by a localised peritonitis in 
the neighbourhood. Segond^ divides the cases of movable liver 
into three groups : the first group comprises those cases in which 
the liver is pushed down by a force acting from above, such as 
a congenital or acquired narrowing of the outlet of the thorax, 
wearing tight corsets, cysts or tumours situated on the convexity 
of the liver, or effusions into the pleural cavity. The second 
group includes those cases which are dependent upon a 
diminution in the intra-abdominal pressure, such as a relaxed 
condition of the interior abdominal wall following pregnancy. In 
the third group are placed those cases which are due to a change 
in the liver itself, such as congestive conditions of the organ, 
new growths, either cystic or malignant, which increase the size 
and weight of the viscus, and on this account cause an elongation 
of the suspensory ligaments. Very few well-authenticated cases 
of true movable liver have been recorded, and on this account it 
is advisable to regard the pathology of the affection as somewhat 
uncertain. 

1 Winkler, Arcli.f. Gynaelc., Berlin, 1872, s. 145. 

2 Cantani, Ann. univ. di med. e chir., Milano, 1866, p. 373. 

3 Segond, Duplay et Keolus, " Traits de Chir." Paris, vol. vii. 
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Symptoms. — A movable liver may give rise to no symptoms 
which inconvenience the patient, or the condition may cause a 
series of troubles which render the life of the affected individual 
very unpleasant. Dragging pains in the hepatic and abdominal 
regions are usually of frequent occurrence, and there may be 
paroxysms of severe pain and occasionally an attack of jaundice. 
On making a physical examination, a tumour can usually be felt 
in the abdomen, extending downwards even beyond the umbilicus 
or into the right iliac fossa and the hypogastric region. This 
tumour has the size and shape of the liver, and on manipulation 
it can generally be made to occupy the position in which the liver 
is normally situated. On percussion, the right hypochondriac 
region is found to be resonant and occupied by the intestines. 
In cases of movable liver, digestive derangements appear to be 
common, whilst difficulty in walking may be experienced which 
may prevent the patient following her ordinary occupation. In 
most cases in which a condition of movable liver is supposed to 
exist, it will be found very advisable to examine the patient 
imder an anaesthetic before making a definite diagnosis. By 
this proceeding it is often possible to avoid errors of diagnosis 
which would otherwise be made. 

Diagnosis. — The condition of movable liver is met with most 
commonly in the female sex, males being very rarely the subject 
of the affection. When a tumour which has the shape, size, and 
consistency of the normal liver, is present in the lower portion 
of the abdomen, and at the same time the hepatic region is 
occupied by structures which are resonant on percussion, it is 
probable that a case of movable or displaced Kver is under 
consideration, and a diagnosis of this nature may be made, 
especially in those cases in which the tumour can be replaced 
in the hepatic region (Thierfelder).i Great care, however, must 
be taken in the examination of a patient~ before such a diagnosis 
is made. 

Treatment. — If the displaced liver can be replaced in its 
normal position in the upper part of the abdominal cavity, and 
retained there by the application of a suitable belt or other 
mechanical contrivance, this should be done, and under these 
conditions no operation advised. If the abnormal position of 
the liver is due to traction caused by a distended gall bladder, 
a cholecystostomy should be performed, the distended viscus 

1 Thierfelder, Deutsches Arch.f. klin. Med., Leipzig, Bd. xiv. s. 146. 
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evacuated, and then stitched to the anterior abdominal wall. In 
those cases in which the displacement is due to the pressure of 
tightly-fitting corsets, their use must be discontinued at once. 
When the affection is due to traction, caused by the presence of 
a cyst or tumour, the cause should be treated by appropriate 
surgical measures. If the ligaments of the liver are much 
elongated, and the symptoms which are due to the condition of 
abnormal mobility become a source of considerable annoyance to 
the patient, and at the same time cannot be remedied by the 
application of a belt, it is justifiable to advise the performance 
of a surgical operation to fix the liver in its usual position. 
This operation is called hepatopexy or hepatorraphy. It may 
be partial or complete, according to whether the entire gland 
or only a part of it is displaced and requires fixation. 
Langenbuch ^ and Tschering ^ have successfully performed the 
partial operation, and Gerard-Marchant ^ the complete one. 
Eichelot * and Lannelongue ^ have recorded cases of hepatopexy 
which have been followed by good results. Eichelot recommends 
that the incision of the abdominal wall should be made in the 
linea alba or in the right semilunaris. The method of per- 
forming these operations is discussed in Chapter XXIII. 

1 Langenbuch, Berl. Idin. Wchnschr., 1891, No. 3, s. 68. 

2 Tschering, CentralU.f. Chir., Leipzig, 1888, No. 23. 

^ Gerard-Marchant, " Hepatopexie," Bull. Acad, de mid., Paris, Aodt 11, 1891. 
* Richelot, " Fixation d'un foie deplacd," Union mid., Paris, Aofit 5, 1893. 
5 Lannelongue in Couturier's These de Bordeaux, 1894. 



OHAPTEE XIV. 

TRAUMATIC AFFECTIONS OF THE LIVER. 

Injuries of the liver, gall bladder, or biliary ducts, when met 
with in surgical practice, are often found to be associated with 
similar injuries of either one or other of the neighbouring 
thoracic or abdominal viscera. The traumatic agencies which 
cause the injury to the liver may be either penetrating or non- 
penetrating in character. Those traumatic affections which are 
due to non-penetrating injuries are either of the nature of 
contusions or of ruptures, and are due to some variety of 
violence or mechanical force, directly or indirectly applied, which 
has been severe enough to effect a rupture of the liver 
substance, but has not destroyed the continuity of the over- 
lying tissues. These affections may be caused by severe crush- 
ing of the abdomen, as ia buffer accidents ; by wheels of heavy 
waggons or vehicles passing over the abdomen ; by heavy bodies, 
such as logs of timber, falhng upon the hepatic region of the 
abdomen ; by blows upon the abdomen with blunt instruments, 
by kicks in the abdomen ; by falls from a considerable height, 
even when the patient alights upon his feet ; and by blows 
upon the head and shoulders, the effects of which are trans- 
mitted to the region of the liver. In a few recorded cases, 
injuries of this nature have been caused by the fracture of one 
or more ribs, owing to the driving inwards of the fragments 
so as to cause a laceration of the underlying portion of the 
liver. The severity of the injury which follows the application 
of traumatism to the liver depends to a certain extent upon 
the condition of the liver tissue at the time of the infliction of 
the injury. Thus, when the liver substance is hard and slightly 
cirrhosed, or rather more fibrous than usual, it wUl be able to 
withstand the application of a mechanical force easily, and 
without suffering much damage ; but in those cases where the 
gland has undergone fatty degeneration, or is engorged with 
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blood and lymph, and hence is much softer and more friable 
than is normally the case, . severe ruptures or contusions are 
readily produced. The fibrous tissue which forms the chief 
constituent of Glisson's capsule assists' the liver to withstand 
slight injuries. If, after the application of mechanical violence, 
the liver substance which lies immediately underneath the 
capsule of Glisson undergoes a solution of continuity without 
the occurrence of a simultaneous rupture of the capsule itself, 
then a contusion of the liver is said to take place. In this 
case, several of the smaller blood vessels of the liver are 
ruptured, haemorrhage takes place from them, and causes the 
damaged portion of the gland to become infiltrated with an 
effusion of blood, and if the organ is examined it is found to 
present the appearance of one or more ecchymoses upon its 
surface. In the Museum ^ of Guy's Hospital there is the liver 
of a woman in whom ^an extensive subcapsular haemorrhage 
had developed, apparently as the result of severe vomiting. 
The woman was advanced in pregnancy at the time. A con- 
tusion of the liver of this kind is one of the causes of hepatic 
abscess. If the injury is more severe, both the capsule of 
Glisson and the underlying portion of the glandular tissue 
undergo a solution of continuity, and a rupture is produced. 
This rupture may be small and affect only a limited portion of 
the substance of one lobe of the gland, or it may be extensive, 
causing partial or complete separation of a large piece of one 
lobe or even a lobe itself from the remainder of the organ. 
Thus, in a few recorded cases, after the infliction of severe 
injuries, a portion of the liver has been found lying free in the 
peritoneal cavity. 

Situation of the contusio7i or rupture. — Those affections of 
the liver which are due to the application of direct violence, 
are located, in the majority of instances, opposite the point where 
the injury was received ; but this is not invariable, and the 
different statistics which have been collected in order to eluci- 
date this point do not agree as to which is the commonest 
situation of the injury. Thus, in Mayer's^ list of eighty-five 
collected cases, fifty-four were located in the right lobe, twenty- 
one in the median portion, and ten in the left lobe ; and in 
Ogston's list of twenty-six cases, eleven were in the right lobe, 

1 Guy's Hasp. Museum, Spec. 1246. 

' Mayer, '■ Die Wunden der Leber und Gallenblase," 1872. 
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six in the leit, and nine in the median portion. In some 
cases the portion of the liver which is the seat of the rupture 
IS the most protected part. This condition is .brought about by 
aforced .doubling' of the gland upon itself. This is especially 
the case where the upper and posterior portion of the right 
lobe is ruptured as a result of external compression. 

Form and shape of the rupture. — Out of twenty-two fatal 
cases. of hepatic injuries which have been collected by Dr. 
Frederick .Taylor, fourteen cases were extensively injured, and in 
six the liver was divided partially or completely in an antero- 
posterior direction, whilst ' in eight the injury extended in 
various directions. The shape of the laceration may be either 
sagittal, transverse, oblique, or stellate. In the majority of 
instances it is either in an antero-posterior direction, or it is 
stellate in form. When a rupture of the liver is caused by 
the driving inwards of a fractured rib or ribs, the injury, in 
most cases, is multiple, and presents the appearance of a 
superficial lacerated wound, but occasionally it may extend for 
some distance into the viscus, and is then of the nature of a 
punctured wound. 

Symptoms. — In cases of rupture of the liver, a variable 
amount of shock usually follows immediately upon the reception 
of the injury, and tends to mask the symptoms which are more 
directly due to the injury to the liver. In very severe cases, a state 
of collapse may be induced from which the patient does not re- 
cover. In those cases in which the liver suffers a considerable 
amount of laceration, or in which a large portion of one lobe 
is separated, symptoms of severe internal haemorrhage develop 
at a very early stage, and render the diagnosis obscure. The 
symptoms which follow an injury to the liver, and which help to 
localise the affection to the hepatic region, are — 

(a) The nature and the point of application of the mechanical 
force which causes the injury. — Thus, if a mechanical force is 
applied directly over some part of the hepatic area, it will 
suggest the probability of the liver being the seat of injury. 
In many cases, however, it is not possible to ascertain how and 
where the injury has been inflicted, owing to the loss of 
consciousness which has immediately followed the injury. In 
some cases there are signs of bruising of the hepatic area, or 
even ecchymoses and subcutaneous haemorrhage, in which cases it 
is probable that damage to the liver has taken place, provided 
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that there are also symptoms of internal htemorrhage and pain 
in the hepatic region. 

(6) Pain. — This is generally most marked in some part of 
the hepatic region, and often radiates either towards the 
umbilicus, the ensiform cartilage, or the inferior angle of the 
scapula. Some observers have attempted to locahse the part 
of the liver in which the injury is situated from the direction 
of the radiating pains, but apparently without sufficiently trust- 
worthy grounds upon which to base their theories. Thus, 
Boyer ^ says that pains which radiate towards the scapula point 
to the existence of lesions upon the convex surface of the 
organ, whilst those which radiate towards the umbilicus indicate 
the concave surface as the seat of the injury. The character 
of the pain varies in intensity, and it may be either constant 
or intermittent, but rarely the latter. It is intensified during 
movements, and when pressure is exerted over the area of the 
injured portion. 

(c) Voviiting. — This symptom is often present, and the ejected 
material is usually coloured with bile. 

{d) Jaundice. — Jaundice is only occasionally met with in 
ruptures of the liver, and when present it usually commences 
to develop on the second or third day after the reception of 
the injury. In 249 cases of injuries to the liver collected by 
■Ludwig Mayer, jaundice occurred twenty-four times. 

(e) The cliaracter of the respiratory movements. — The move- 
ments of the abdominal walls are considerably diminished, or 
are even entirely absent, and the respiration becomes costal 
in character. 

(/) Symptoms of internal hcemorrhage. — Haemorrhage is the 
most important and constant concomitant of rupture of the 
liver. In contusions it is small in amount, and is limited to a 
small area underneath the capsule of Glisson, but in those 
ruptures which involve the surface of the organ, blood passes 
into the peritoneal cavity, and may be so considerable in 
quantity as to Cause the development of an obvious swelling in 
the abdomen. This swelling is fluid in character, and at first is 
localised to the upper part of the abdomen, but it may gradually 
increase in size and ultimately occupy a considerable portion of 
the abdominal cavity. The development of a tumour of this 
kind is accompanied by the manifestation of all the symptoms 

1 Boyer, quoted by Morris, "JEncycl. of Surg.," vol. v. 
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of internal haemorrhage, and ■ in fact it may be said that signs 
and symptoms of haemorrhage are the most important in all 
varieties of ; injury to the Uver. If the haemorrhage is severe, 
and is unchecked by surgical or other means, a fatal result 
quickly follows. The haemorrhage is much more severe when 
the inferior aspect of the gland is the seat of the injury than 
when the upper surface is affected. 

{g) Signs of shock and collapse. — Signs and symptoms of 
shock and collapse are manifest in nearly all cases of injury to 
the liver. They vary in intensity according to the severity of 
the injury, and, as we have already seen, they may mask the 
symptoms which otherwise would help to localise the organ 
which has been damaged. 

(Ji) Condition of the urine. — :The examination of the urine 
may reveal the existence of a small quantity of bile, or of sugar. 
Sugar is said to be frequently found in the urine after a con- 
tusion of the liver. Its presence, however, is only transient, 
and it soon disappears if the liver returns to its normal 
condition. 

Diagnosis. — If the patient affected comes under observation 
with the history of the infliction of an injury, especially when it 
has been applied over the region of the liver, and this is followed 
by the occurrence of shock, and at a later period by the forma- 
tion of a fluctuating swelling in the abdomen, which swelling 
gradually increases in size, and is associated with the symptoms 
of internal haemorrhage, then it will be probable that he is 
suffering from a rupture of the liver. Contusions and small 
ruptures are suggested by the character of the injury, and the 
occurrence of pain in the hepatic region, which radiates towards 
the umbilicus, the ensiform cartilage, or the inferior angle 
of the scapula. Marshall^ relates a case in which a portion of 
the liver became detached as the result of the severity of the 
injury, and passed into the circulation, becoming impacted in the 
pulmonary artery immediately above the valves. The portion of 
liver weighed 4 grms. The patient died forty minutes after 
the reception of the injury. Zenker and Schmorl have related 
similar cases, all of . them being fatal. When the rupture is 
slight, and only a small amount of localised haemorrhage takes 
place, few localising symptoms may become apparent beyond 
pain in the region of the liver and a variable amount of shock. 

, . 1 Marshall, Zamce', Londcn, Feb. 7, 1874. 
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In these slight cases, however, if the part which has been injured 
is auscultated with a stethoscope a few days after the injury, it 
will be possible to hear friction sounds during the movements of 
respiration, which are due to the development of a localised 
plastic peritonitis. In some cases it happens that suppuration 
occurs, (and signs of a hepatic abscess develop. Hamilton^ has 
recorded a case in which a patient fell from a considerable height 
on to his right side, but after the accident was able to walk. 
About an hour afterwards he suffered from severe angina, with 
embarrassment of the respiration, and died in a short time in a 
condition of coma. Post-mortem the liver was found to have 
been ruptured in several places, and also to be fatty. In the 
lung the small and medium-sized branches of the pulmonary 
artery were found to be occluded with fat, which stained with 
osmic acid. 

Treatment. — The plan of treatment which is to be adopted in 
the case of injuries of the liver depends upon the character and 
Severity of the injury, and especially upon the amount of 
haemorrhage which results. In many cases the first treatment 
which is requisite is that which has for its object the abatement 
of the symptoms of shock and collapse. The patient should at 
once be placed in bed and kept absolutely quiet ; warm bottles 
are applied, and if there is evidence of a feeble pulse hypodermic 
injections of strychnine should be given. It is not advisable to 
administer alcohol or ether in any form, since both substances 
dilate the peripheral blood vessels, and tend to increase the 
haemorrhage, if any is present. After the patient has recovered 
from the symptoms of shock and collapse, complete rest in bed 
for a period should be enjoined, especially in those cases in which 
the injury has been of a severe character. If no signs of the 
occurrence of internal haemorrhage develop, rest in bed, combiued 
with careful nursing, will in most cases be followed by a recovery. 
During the time the patient is confined to bed opium should be 
administered in small doses, and nourishing food in small quan- 
tities. Those foods, such as beef tea, which contain a consider- 
able amount of extractives should not be given during the early 
stages, since they throw an increased amount of physiological 
work upon the liver. Milk given in small quantities, and diluted 
with soda water or plain water, will be found to be the most 
useful article of diet at first. 

1 Hamilton, Brit. Med. Journ., London, Oct. 6, 1877. 



1 66 TRAUMATIC AFFECTIONS OF THE LIVER. 

When signs and symptoms of hemorrhage into the peritoneal 
cavity develop, and gradually or quickly become more manifest, 
it is necessary in most cases to have resort to the performance of 
a surgical operation. The skin of the abdominal area must be 
rendered aseptic by one of the ordinary methods, and then the 
abdomen is opened. The incision through the abdominal walls is 
usually made ip- the middle line, but this will be decided when a 
careful examination of the region of the greatest localised 
enlargement o? swelling has been investigated. In many cases 
it will be found quite impossible to locate exactly the position of 
the rupture in the liver, and under such circumstances the 
abdomen must be opened by an incision which commences at the 
ensiform cartilage above, and extends downwards over the linea 
alba towards the umbilicus for about three or four inches. All 
bleeding which is the result of the incision in the. abdominal 
walls should be arrested before the peritoneal cavity is opened. 
When this has been done, an attempt is made to localise the 
situation of the injury. All blood clots or collections of blood 
should be removed, and if haemorrhage is still taking place, it 
must be traced to its source, and temporarily arrested by means 
of sponge pressure and packing with aseptic plugs of gauze. If 
any bleeding vessels are met with, and they can be ligatured with 
fine silk, this must be done. Much help may be derived, in 
establishing a correct diagnosis in cases of severe injury, by 
making a chemical examination of the fluid effused into the 
peritoneal cavity, so as to definitely ascertain whether bile is 
present or not. When evidence of the presence of free bile 
in the blood which has passed into the peritoneum can be 
obtained, it points to the existence of an injury to the liver 
or one of the biliary ducts. If the liver is found to be the 
seat of the haemorrhage, the locality, extent, nature, and character 
of the injury must be ascertained. In order to do this satisfac- 
torily, it will usually be found necessary to enlarge the incision 
in the abdominal wall, and this should be done in a downward 
direction. If either the anterior or inferior surface of the liver 
is seen to be the seat of the injury and the area from which 
haemorrhage is taking place, it will usually be found possible to 
deal at once with the injury through the median wound of the 
anterior abdominal wall. The liver should be raised as far 
forwards as possible by packing the lower aspect with sponges, 
and by traction and slight rotation, if requisite, by the hands of 
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the surgeon's assistants, until the injured area is brought imme- 
diately opposite the aperture in the abdominal wall. If the 
rupture is linear, and does not extend to a very great depth, it 
should be dealt with in the following manner : — All adherent 
clots are carefully removed from the injured parts by sponging, 
and if any bleeding points can be seen, these are ligatured with 
fine silk. The margins of the rupture are then brought as far as 
possible into exact apposition, and then fixed together by the 
introduction of a row of sutures. Either silk or medium-sized 
catgut can be used for this purpose, but it will be found that silk 
is much easier to introduce, and it is less liable to slip afterwards. 
The sutures are introduced with a Hagedorn's needle, of such a 
shape that the long edge of the point is parallel with the margin 
of the wound. The point of the needle is entered about one- 
third of an inch from the margin of the rupture, and is first 
carried to the bottom of the wound through the liver tissue, and 
then made to pass through the opposite margin of the wound but 
the same distance from the wound. The sutures are placed 
about a third or a quarter of an inch from one another, and all 
are introduced before any of them are tied. After the entire 
row has been introduced, each one is tied separately, and the 
free ends are cut short. Great care must be taken in tying these 
sutures, so as to prevent any tearing of the liver substance. 
They must be tied only just tight enough to hold the margins of 
the rupture in close apposition along the entire length of the 
wound. After the haemorrhage has been arrested in this manner, 
and when there is no further sign of bleeding, the surrounding 
peritoneal cavity is thoroughly cleansed of all blood clots and 
other extraneous matter, and then the wound in the abdominal 
wall is closed in the usual manner. If there is any oozing of 
blood from the margins of the rupture, or from the perforations 
of the liver substance which have been made by the introduction 
of the sutures, it may be necessary occasionally to introduce a 
•drainage-tube or strip of aseptic gauze into the bottom of the 
wound, and leave it there for the first twenty-four hours, at the 
expiration of which period it must be removed. In most cases, 
however, this will not be required, as the haemorrhage usually 
entirely stops after the sutures have been put in and tied. 
Experimentally, I have performed this operation upon healthy 
•cats after the liver had been ruptured by violence. In all the 
cases which were operated upon in this manner perfect healing 
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and recovery took place. When the liver . is found to be the 
seat of several ruptures, it is not always possible or practicable 
to deal with the various solutions of ■ continuity in the gland in 
the manner above described. If any: small ruptures are seen in 
the exposed surface of the gland, it is sometimes possible to 
arrest the haemorrhage by the insertion of a " purse-string " suture, 
such as is shown in Fig. 23 a. This form of suture is only of 
use in small lacerated wounds. If the haemorrhage has ceased 
naturally, as happens occasionally, the clots of blood should be 
removed, and the wounded area should be packed with tampons 
of sterilised gauze, whilst the wound in the abdominal wall is 
partially closed, a portion being left open through which the 




Fig. 23ra, — Method of inserting a " purse-string " suture for a smal rupture 
of the surface of the liver. 

plugs of gauze can be afterwards removed, and fresh ones 
inserted if necessary. The tampons should in any case be 
removed at the end of twenty-four to forty-eight hours, and 
sooner still if there are any signs of fresh haemorrhage, or of the 
occurrence of septic infection of the wound. All these pro- 
cedures must be carried out under the strictest aseptic precau- 
tions, so as to avoid as far as can be done the infection of the 
wounded area with the micro-organisms of suppuration. If it is 
found impossible to obtain a free exposure of the wound in the 
liver by means of the median vertical incision through the 
anterior abdominal wall, it may be requisite to, make a further 
incision, either along the inferior border of the right costal margin, 
or even to resect portions of the lower ribs. When the left lobe 
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of ' the gland is alone injured, it will in almost every Case be 
found possible to deal with the injury through a median incision 
in "the linea^ alba. Schlatter^ has recently recorded a case in 
which he had to make ah incision along the right costal margin, 
and was able to suture a rupture which was situated close to the 
lobulus Spigelii, and to arrest the haemorrhage, which had been 
very severe. The patient, however, died owing to loss of blood 
and shock consequent upon the injury and this operation, 
although it was attempted to combat this by means of trans- 
fusion of salt solution. Professor Kronlein^ has operated upon a 
case in which the left lobe was separated owing to a total sagittal 
rupture. The injury was followed by haemorrhage and escape of 
bile into the peritoneal cavity. Fourteen days after the occur- 
rence of the injury, the abdomen was opened, and an attempt was 
made to suture the injured portion of the liver, all blood and bile 
being first removed from the peritoneum. The patient died 
shortly afterwards from shock and collapse. If haemorrhage is 
found to be still going on, and to be dependent upon severe 
injury of the liver, it is probable that surgical measures for its 
arrest will be difficult of application. When the peritoneal 
cavity has been opened, the injured area of the liver should be 
freely exposed, so as to enable the surgeon to deal with it satis- 
factorily. In order to do this, it will be requisite in many cases 
to make a second incision along the right costal margin, or even 
to resect portions of the lower ribs. When this has been done, 
all blood is to be removed from the area of the operation, and, if 
possible, the bleeding should be stopped by temporary pressure 
with sponges. If any bleeding points or the open mouths of 
blood vessels can be seen, they should be closed by the application 
of fine silk ligatures. It is somewhat difficult to apply ligatures 
in this manner, owing to the friability of the hepatic tissue. 
Some surgeons have made use of the thermocautery for the 
arrest of parenchymatous htemorrhage from the liver, but it is 
doubtful whether it is advisable to adopt this method of treat- 
ment, since it is followed by the death of a layer of tissue, which 
must separate or become absorbed before healing can take place, 
and it is liable to be followed by secondary haemorrhage. 
Parenchymatous haemorrhage of this nature can usually be as 
effectually arrested by the application of tampons of sterilised 

1 Schlatter, Beitr. z. klin. Chir., Tubingen, Bd. xv. Heft 2, s. 531-562. 

2 Kronlein, quoted by Schlatter as above. 
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gauze ; and there is not the same risk of the occurrence of a 
localised gangrene or of secondary haemorrhage. In a course of 
experimental investigations which I have, carried out in the 
laboratories of the Koyal College of Surgeons, I have found that 
it is possible to deal with severe ruptures of the liver which 
involve the partial or almost complete separation of an entire 
lobe in the following manner : — After opening the abdominal 
cavity and exposing the injured portion of the liver, an elastic 
rubber tube is passed around that part of the organ in which the 
ruptures are situated. The tube is then tightened sufficiently to 
control the circulation in the blood vessels and temporarily arrest 
the heemorrhage. This rubber tube is given to an assistant to 
look after, and then the operator takes a sharp scalpel and quickly 
removes the injured portion of the liver by means of a wedge- 
shaped incision. Sponges are applied to the incised surface, and 
any bleeding points which can be seen are clamped with fine 
artery forceps whilst the ligatures are being applied. The margins 
and surfaces of the wound in the liver are then brought into exact 
apposition, and fixed by the introduction of a row of sutures, each 
suture being applied after the manner which was recommended 
in the case of linear ruptures. When all the sutures have been 
introduced, they are tied and their ends cut short. The elastic 
ligature is then removed, and the liver is allowed to drop back 
into its place in the abdomen. A small amount of haemorrhage 
may occur from the points of insertion of the sutures, but this 
soon stops. The peritoneum is then washed out, and the 
abdominal wound closed. I have carried out this operation a 
number of times on cats and dogs, and have found that in most 
cases it has been followed by a successful result. In one case, in 
which I made use of catgut sutures alone, I found that some of 
them gave way, and this accident was followed by haemorrhage 
and the death of the animal. Silk sutures appear to be the best 
for the purpose. This procedure, however, has not yet, as far as 
I am aware, been tried in the treatment of ruptures of the liver 
in man ; but it seems possible, from experiments which have 
been made on animals, that it may be made use of in selected 
cases. 

If a portion of the liver has been detached completely from 
the rest of the organ by the force of the injury, it must be rcr 
moved from the abdomen, and the injured surfaces brought into 
apposition if possible, and fixed with sutures. When this con- 
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dition occurs, it will usually be accompanied by severe internal 
haemorrhage, which causes a serious state of the patient, owing 
to the development of shock and collapse dependent upon thd 
loss of blood, so that it is not possible to perform a prolonged 
and extensive operation for the relief of the injury. In a few 
cases of this kind, however, especially when the apex of the left 
lobe is -the seat tjf the injury, it will be possible for the above- 
mentioned procedure to be carried out, and a favourable result 
may be expected to follow. It will be found much easier to 
pass an elastic ligature around the left lobe for the control of 
haemorrhage than around the right lobe. 

Penetrating wounds. — Penetrating wounds of the liver are 
only occasionally met with, and are due most commonly to either 
one or other of two causes : they are either the result of a stab 
with some sharp instrument, such as a knife or a bayonet, or 
they are caused by the penetration of projectiles discharged from 
firearms. In very rare cases, blunt bodies, such as the shaft or 
centre pole of a cart or waggon, have been the cause of penetrating 
wounds of the liver. Ludwig Mayer^ has collected cases of 
penetrating wounds of. the liver from various sources, and finds 
records of twenty-one cases which have recovered from stabs. 
Punctured and incised wounds vary in position, size, and extent, 
according to the form, direction, and mode of application of the 
instrument which produces the injury. Thus some wounds, such 
as stabs with penknives, may be small and only penetrate the 
superficial surface of the liver ; whilst others, such as those 
which are due to bayonet wounds, or to wounds which have been 
inflicted with a homicidal intent (as in the case of the late 
President of the French Eepublic), may be wide or pass through 
the greater part of one lobe, and divide large branches of the 
portal or hepatic veins, or even the inferior vena cava itself. 
This kind of wound is met with much more frequently in 
military than civil practice. 

Gunshot wounds. — These injuries differ considerably in 
severity, owing to the varying characters and size of the 
projectiles which cause the injury. In some cases there is only 
a slight superficial grazing or grooving of the peritoneal and 
fibrous coverings of the viscus and the underlying hepatic sub- 
stance, whilst in others there may be deep perforations and 
extensive lacerations which pass through or involve the greater 

1 Loc. cit. 
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part of one or other lobe, or both lobes may even be simultane- 
ously damaged, or in very severe cases a portion of the liver may 
be reduced to a pulp. These differences are due in the main to 
the size, shape, velocity, and direction of the missile which causes 
the injury. According to Otis, when the projectile is discharged 
from a firearm which is located in the immediate neighbourhood 
of the individual who is injured, a considerable and widespread 
laceration is the almost invariable result, even when the ball is 
discharged from a pistol or a rifle. These injuries are often 
complicated, owing to the presence of foreign bodies, such as 
the projectile itself, or particles of clothing, or portions of the 
bony ribs, which have been carried inwards by the force of the 
injury. 

Lacerated wounds. — These affections are usually due to the 
perforation of a blunt body from without. The shaft of a 
carriage, the centre pole of a cart or waggon, or the penetration 
of iron or wooden palings upon which a patient has fallen, have 
been known to be the cause of these injuries. They are very 
rare, and when met with are commonly fatal, on account of the 
severity and extensive nature of the injury. The patient usually 
dies from shock and primary haemorrhage. 

Frequeihcy. — Punctured, incised, and gunshot wounds of the 
liver are much less frequently met with than ruptures and con- 
tusions. They are seen for the most part in military practice, 
but occasional cases of homicidal or suicidal wounds of the liver, 
which have been caused by sharp instruments or by the ball 
of a revolver or other variety of firearm, are met with in both 
Hospital and private practice. Lacerated wounds which are the 
result of perforation of the upper abdominal region with a blunt 
body, are also very rare. Incised wounds of the liver are oc* 
casionally made intentionally by the surgeon in the treatment 
of abscesses or parasitic cysts, and in the removal of hepatic 
tumours. 

Symptoms. — Haemorrhage, which is either internal or external, 
and its consequences, are the usual symptoms which become 
prominent after the infliction of penetrating wounds of the liver. 
When the wound upon the external surface of the body is large, 
and communicates directly with the wound in the liver, there 
may be a considerable amount of external haemorrhage, but in 
the majority of cases it is found that the track of the penetrating 
body becomes somewhat closed, owing to the approximation of 
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the margins of the aperture ; and then the greater portion Dr all 
of the effused blood passes into the peritoneal cavity, and gives 
rise to the symptoms of internal haemorrhage. Lacerated wounds 
of the liver, owing to the fact that they are of considerable ex. 
■tent, are usually accompanied by more severe haemorrhage than 
clean incised wounds, unless it happens that in the latter case 
one or more branches of the portal or hepatic veins have been 
cut across, or the inferior vena cava itself has been injured. If 
the haemorrhage which follows the reception of the injury is 
very severe, the symptoms of collapse and shock may obscure 
all other symptoms. In many cases, however, pain is found to 
be present ; it is usually dull in character, and radiates either 
upwards towards the shoulder or the neck, or downwards towards 
the ensiform cartilage and the umbilicus. It is said to radiate 
upwards in the case of injuries of the superior aspect of the glandj 
and downwards when the inferior surface is involved. The 
location of the pain, however, does not in all cases indicate the 
position of the injury. A discharge of bile or bile-coloured fluid 
from the external wound occasionally accompanies penetrating 
hepatic injuries, and when it is met with it indicates the ex- 
istence of an injury to one of the larger hepatic ducts, or of a 
simultaneous injury to the gall bladder. It is not necessary in 
these cases that one of the extra-hepatic ducts should be involved, 
as injury of the larger intra-hepatic ducts ■ is followed by an 
escape of bile. Vomiting is an occasional symptom in these 
cases, and, when the stomach is also injured, blood and possibly 
bile will be found in the ejecta. The respiration is usually 
laboured, and tends to be costal in type on account of the 
injury to the abdominal organs. Hiccup may be present, and 
is very annoying to the patient. If a patient who has received 
a perforating wound of the abdomen or thorax, which involves 
the liver, does not die at an early stage after the reception of 
the injury, and the injury has not been treated by active surgical 
measures, the following symptoms may arise, namely, (a) disten- 
sion of the abdomen and tympanites ; (J) rigors at irregular 
intervals ; (c) delirium ; (cZ) peritonitis ; (e) secondary haemor- 
rhage ; and (/) abscess of the liver. Although early surgical 
treatment in many cases will tend to prevent the occurrence 
of the above unpleasant complications, in a certain number of 
patients these cannot be avoided. 

Diagnosis. — The position, and especially the direction of the 
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penetrating wound which causes the injury of the liver, are most 
important points upon which stress must he laid in establishing 
a correct diagnosis, whilst the escape of bile or bile-stained fluid 
from the external wound also affords important information. If 
the external wound is situated upon the right side, of the body, 
below the level of the sixth intercostal space, and its direction is 
horizontally inwards or obliquely downwards, the liver must bft 
implicated if the instrument has passed inwards to any consider- 
able depth; and if the wound is situated in the right hypo- 
chondriac region and below the costal margin, and its direction is 
obliquely upwards, the liver will usually .be foiBBd^tQ-be-damaged. 
If there is an escape of bile or bile-coloured fluid from the 
wound, this occurrence will point to the existence of an injury of 
some portion of the liver or the biliary system. When the liver 
can be distinguished at the bottom of an external wound, and its 
surface can be Seen to have suffered a solution of continuity, the 
diagnosis will be apparent. If the external wound is situated 
over some part of the liver, and its infliction is rapidly followed 
by the development of symptoms of internal haemorrhage, it will 
in all probability be found that the liver is the organ which has 
been injured and hAS given rise to haemorrhage. In some cases 
it will be found almost impossible to arrive at a correct diagnosis, 
owing to the external wound being situated far from the hepatic 
region, and the uncertainty which exists concerning the direction 
which the penetrating instrument or missile has taken. This is 
especially the case when the injury is due to a gunshot wound. 

Treatment. — If it is possible to make a correct diagnosis con- 
cerning the nature of the injury, and it is decided that the liver 
has been involved, it will be found in nearly all cases to be im- 
perative that the seat of the injury should be thoroughly 
examined, and any surgical treatment which is requisite should 
be at once carried out. This is especially the case when signs of 
internal haemorrhage become manifest. The patient should be 
anaesthetised if his general condition will allow of this being 
done, and then the external wound is examined. If it is 
requisite to enlarge this, in order to make a complete examina- 
tion of the injured tissues, it should be done at once. By this 
means the damaged organ is exposed, and the exact nature of the 
injury made o^^t. If it is found that haemorrhage is still going 
on, it must be arrested, either temporarily, by the application of 
sponge pressure over the bleeding area, or by packing the part 
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■with strips or plugs of aseptic absorbent gauze ; or permanently, 
by the application of silk ligatures to the bleeding points, if they 
can be distinguished. All blood and clots are removed, so as to 
render a complete and uninterrupted view of the injured area 
possible. If any foreign body is met with, it must be at once 
removed. When the wound of the liver is a clean, incised, or 
punctured one, which does not extend to a very great depth, its 
margins and surfaces should be sponged as clean as possible with 
an aseptic solution, and the edges then brought into apposition 
and fixed by the introduction of a row of sutures of Chinese 
twist or of catgut. Each suture should enter the uninjured area 
of the liver, about one-third of an inch from the margin of the 
wound. It should then pass to the bottom of the wound through 
the liver substance, being brought out in a similar manner on the 
opposite side. A complete row of sutures about one-third or 
one-fourth of an inch apart is introduced, and then all are care- 
fully tied and the ends cut short. Great care is requisite in 
tying the sutures, otherwise it will be found that they cut 
through the liver substance into the wound. A small amount 
of hsemorrbage usually follows from each point of puncture with 
the suture needle, but this soon ceases. When the entire row of 
sutures has been introduced and tied, the neighbouring parts of 
the peritdneal cavity and the abdominal wall are well sponged 
or irrigated, if requisite, so as to remove all traces of blood or 
foreign matter which may be present. The external wound in 
the abdominal wall is then closed with sutures. If there is 
much oozing of blood from the injured surfaces of the liver, it 
will be advisable to leave open a small part of the external 
wound. A drainage-tube may then be passed down to the region 
of the wound in the liver, or it may be packed with tampons of 
aseptic gauze, to be removed on the following day if the local 
conditions are favourable. A similar procedure should be carried 
out when much dirt has been introduced into the wound, either 
by the penetrating instrument or from any other cause. In most 
cases it will be found to be better and more convenient to make 
use of tampons of sterilised and aseptic gauze in place of drain- 
age-tubes. This is especially the case when there is much oozing 
of blood from the injured tissues. In cases where there are signs 
of the commencement of septic peritonitis, it is advisable to irri- 
gate the infected portion of the peritoneal cavity with an aseptic 
solution, and then to put in a drainage-tube, which can be 
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removed at the end of twenty-four hours,, if it is found that no 
further symptoms of septic infection develop. In gunshot 
wounds it is often difficult to decide which is the best method of 
treatment to adopt. The projectUe which has been the cause of 
the injury cannot in all cases be found, whilst the wound extends 
to a considerable depth, and often involves or implicates adjacent 
viscera, the margins of the wound are frequently lacerated, and 
the surrounding parts of the hepatic substance are considerably 
contused. In every case where it can possibly be done, the pro- 
jectile and any pieces of clothing which may have been intro- 
duced into the wound along with it, must be at once removed. 
The wound is then irrigated with an antiseptic solution, and 
packed with tampons of sterilised gauze. The strips of gauze 
are daily removed, the wound irrigated, and afterwards packed 
again with similar tampons. When all escape of fluid has 
ceased, and there is no danger of the occurrence of suppuration, 
the packing with gauze is discontinued, and, if it is considered 
necessary, a small drainage-tube is inserted, which should be 
gradually shortened, and finally removed altogether. Schlatter ^ 
has recently recorded the case of a man, aet. 25, who suffered 
from a stab of the abdomen which penetrated the liver, and was 
associated with prolapse of the transverse colon and the great 
omentum. Three and a half hours after the occurrence of the 
injury, the patient was anaesthetised, and the abdomen examined. 
After the prolapsed intestine and omentum had been replaced, it 
was found that haemorrhage was taking place into the peritoneal 
cavity. The external wound was enlarged, when the liver was 
seen to be the seat of a penetrating wound from which the 
haemorrhage was proceeding. The blood and clots were removed 
from the neighbourhood of the injured area, and then the wound 
in the liver was closed by the introduction of two catgut sutures, 
which passed to the bottom of the wound, and the superficial 
margins were afterwards approximated by the application of two 
silk sutures. The abdominal cavity was then thoroughly 
cleansed from all blood and other exudations, and the wound in 
the abdominal wall was closed by the application of a catgut 
suture to the parietal peritoneum, and tiers of sutures to the 
abdominal muscles and skin. Finally, an aseptic bandage was 
applied. The patient was said to have lost at least a litre of 
blood. The operation was followed by the complete recovery of 

1 Schlatter, Beitr. z. Min. Ohir., Tubingen, Bd. xv. s. 531 et seq. 
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the patient. Euepp ^ operated upon a man who attempted to 
commit suicide by shooting himself with a revolver in the head 
and also in the epigastric region. The first bullet was found 
embedded in the skull, and was removed, no fracture of the 
cranial bones having occurred. The second bullet appeared to 
have passed into or through the left lobe of the liver, but its 
whereabouts could not be discovered. The left lobe of the liver 
was the seat of a star-shaped wound with irregular margins, from 
which a moderate amount of hsemorrhage was taking place. 
This wound was closed by the application of three deep catgut 
sutures, which arrested all haemorrhage. After the peritoneal 
cavity had been freed from all blood and debris, the wound in 
the abdominal wall was closed in a similar manner to that men- 
tioned above. A few days after the operation a small abscess 
formed in the abdominal wall, which necessitated the introduction 
of a small drain. The patient recovered, the ball remaining in 
some part of the posterior portion of the abdomen. Kronlein ^ 
also has had a similar case. The patient suffered from a gunshot 
wound of the abdomen, which caused injuries to the stomach, 
duodenum, pancreas, left kidney, and the liver. The wound in 
the liver was closed by the introduction of sutures, but the 
patient succumbed eight hours after the performance of the 
operation. In the case of lacerated wounds of the liver which 
are the result of perforation of the abdomen by some blunt body, 
the consequent shock and haemorrhage usually prove rapidly fatal ; 
but if the condition of the patient admit of an examination, the 
method of treatment which should be adopted is similar to that 
which has been recommended in the case of gunshot wounds. 

Complications. — Injuries of the liver are frequently followed 
by the development of serious complications. One of the most 
common of these is the formation of an abscess. When this 
condition occurs it must be treated after the manner described 
when dealing with hepatic abscess. Peritonitis may also occur, 
especially in those cases in which the wound has been caused by 
a dirty instrument or by the projectile of a firearm. When met 
with it must be treated by incision of the abdominal wall, 
irrigation and subsequent drainage. Secondary haemorrhage may 
come on some time after the reception of the injury, and is 
usually followed by a fatal termination. The only treatment 

1 Ruepp, quoted by Schlatter, q.v. 

2 Kronlein, quoted by Schlatter, q.v. 
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which can be adopted is packing with tampons of aseptic gauze, 
since it is practically impossible in most cases to find the bleed- 
ing point. General hepatitis occasionally results from gunshot 
wounds, but this is uncommon, as in most cases of injury of this 
kind the inflammatory process tends to be localised to the track 
of the projectile. Jaundice is sometimes met with as a con- 
comitant of general hepatitis, and rarely occurs when the 
inflammation is localised. Wounds of the liver, as we have 
already mentioned, are often associated with the occurrence of 
similar injuries to the ribs, spine, diaphragm, or the adjacent 
abdominal or thoracic viscera. 

Prognosis. — When the injuries to the liver are very severe, 
or they are associated with similar injuries to other abdominal 
viscera, the prognosis is usually very grave. In the case of 
severe incised wounds in which surgical treatment can be 
carried out soon after the infliction of the injury, it is 
probable that the future mortality will be much less than has 
been the case when the expectant treatment has been employed. 
Most cases of slight incised or punctured wounds which are 
submitted to early surgical treatment, ought to be followed by 
recovery, especially when no large blood vessel has been damaged. 
In the case of gunshot wounds, however, the prognosis and prospect 
of recovery is not so good. If the patient survive the dangers 
of shock and primary ha3morrhage, he is more liable to be the 
subject of the various complications which have been mentioned 
above than in the case of incised wounds. This is especially 
the case as regards the development of peritonitis and .abscess. 
According to Otis,^ twenty-five, out of a total of fifty-nine uncom- 
plicated cases of gunshot wounds of the liver, recovered ; whilst 
only thirty-seven, out of a total of one hundred and eleven 
complicated cases, were followed by a favourable termination. 
Lacerated wounds of the liver which are due to the penetration 
of a blunt body are in the majority of cases fatal, from shock and 
primary haemorrhage. Mayer ^ has collected 267 cases of injuries 
of the liver, and has found that in ruptures the mortality was 
86-6 per cent., in gunshot wounds 34-4 per cent., and in stabs 
56-5 per cent. Edler* collected the statistics of 543 cases, 
and found the mortality to be, in ruptures 85-7 per cent., in 
gunshot wounds 55 per cent., and in stabs 64-6 per cent. 

• Otis, " Med. and Surg. Hist. War of Eebellion," Surg. vol. 2 Mayer, loc. cit. 

3 Edier, Arch. f. Uin. Chir., Berlin, 1887, Bd. xxxiv., s. 173 et seq. 
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From these statistics it appears that gunshot wounds have been 
less frequently followed by a fatal result than either ruptures or 
stabs and incised wounds. 

Terrier and Auvray^ have recently collected the various 
cases of ruptures, perforating wounds, and foreign bodies in the 
liver, which have been published in surgical literature, and which 
have been submitted to direct surgical interference. They find 
that forty-six cases of this kind have been recorded. This 
number comprises eleven cases of rupture of the liver, which 
were due to direct or indirect violence, and were not associated 
with a perforating lesion of the abdominal or thoracic walls ; one 
case of a foreign body in the liver ; twenty cases of perforating 
wounds caused by sharp instruments ; and fourteen cases in 
which a perforating wound was due to the projectiles of firearms. 

Among the eleven cases of rupture, six of the patients 
recovered, and five died. In four of these cases the abdominal 
cavity was opened, and the injured viscus dealt with surgically, 
within twenty-four hours from the time of the occurrence 
of the injury ; and in the remaining seven, surgical measures 
were not carried out until after the expiration of a longer 
period. It appeared probable that if the operation had been 
performed sooner, recovery might have followed in three of 
the fatal cases. In five of the cases, after the abdomen had 
been opened, the wound in the liver was packed with tampons 
of gauze ; and in one of these, in addition, a pair of artery-forceps 
were left on a bleeding vessel for twenty-four hours. The 
wound was closed by the insertion of sutures in two cases, in 
three cases it was found impossible to discover the part of the 
liver which was the seat of the injury, whilst in one case the 
fluid was evacuated by a cannula. Death appeared to be due in 
the fatal cases either to the severity of the injury, or to the 
lateness of the operation, or to the inability of the operator to 
find the injured portion of the liver. 

The percentage of recoveries was higher in the cases of 
incised and perforating wounds than in ruptures. Out of the 
twenty cases collected, fifteen recovered and five died. Concern- 
ing the time of operation, it is stated that in nineteen cases the 
operation was performed shortly after the occurrence of the 
injury, and in one case it was not done until some days after- 

1 Terrier et Auvray, " Les Traumatisms du Foie," Rev. de chir., Paris, 1896, No. 10, 
pp. 718-775. 
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wards, as an injury of the liver was not suspected in the first 
place. The operation was carried out through an abdominal 
incision in eighteen cases, and in two cases the thoracic wall was 
incised and portions of the ribs resected. Sutures were used to 
arrest the haemorrhage ten times, tampons of gauze eight times, 
and the thermocautery in one case. The successful cases in 
most instances recovered quickly, but in one patient a biliary 
fistula became established which necessitated the performance of 
a second operation before complete recovery ensued. Of the five 
fatal cases, one died on the operation table; a second died from 
failure to arrest the haemorrhage, on account of the portal vein 
being divided, and not discovered at the time of operation (the 
case of the President of the French Eepublic) ; the third 
died from haemorrhage, owing to a portion of the rupture 
not being sutured ; the fourth died from peritonitis and 
haemorrhage; whilst the fifth case did not die until eight days 
afterwards. 

Fourteen cases of gunshot wounds of the liver have been 
treated by surgical operation. Ten of the patients recovered, and 
four died. Exploratory laparotomy was performed within twenty- 
four hours of the infliction of the injury in twelve cases, and in 
two cases the operation was not done until a longer period had 
elapsed. The cause of death in the fatal cases was, in one case, a 
wound of the pleura and right lung, the pleural cavity containing 
more than a litre of blood; in the second case, the stomach and 
colon were wounded and faecal matter escaped into the peritoneum, 
and caused peritonitis ; in the third case, there was a wound of the 
abdominal aorta ; and in the fourth, several injuries of the 
stomach, intestine, pancreas, and kidney were also present. As 
regards the nature of the surgical procedures adopted, the wound 
in the liver was packed with tampons of gauze alone in three 
cases ; and in two, in addition to the tampons of gauze, a glass 
drainage-tube was placed in the track of the projectile ; in three 
cases it was closed by means of sutures ; in one, the collection 
of blood and bile was evacuated through a simple incision; 
whilst in three cases all haemorrhage was found to have ceased, 
and in these cases the region of the wound was disinfected 
with antiseptics. The projectUe which had caused the injury 
was found in only two cases, in one lying free in the peritoneal 
cavity, and in the other embedded in the substance of the 
liver. 
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One case has been recorded of a foreign body in the liver. 
The patient was a child, set. 5 months, who suffered from a 
biliary fistula situated in the right hypochondrium. This was 
due to a needle which had become embedded in the liver. A 
laparotomy was performed and the needle extracted. The 
patient recovered. 



CHAPTEE XV. 

TUMOURS OF THE LIVER. 

The liver is very frequently the seat of tumours, but in most 
instances it is found that these tumours are secondary forma- 
tions which are dependent upon the presence of a primary growth 
in some other part of the body, small particles of the tumour 
having been carried to the liver by the portal vein or by the 
branches of the hepatic artery. In a small number of cases, the 
timiours of the liver are primary in character, and usually of 
a malignant type. Innocent tumours of the liver are met 
with, but they are not common. The variety which occurs 
most frequently is some form of angioma ; but fibromata, 
tibro-neuromata, and simple adenomata have been described, and 
cases recorded in surgical literature. 

Angioma. — An angioma of the liver is a localised tumour of 
a non-malignant type, which, as regards its origin, may be either 
congenital, or it may develop in the later periods of life. Several 
distinct varieties of this affection have been described. The most 
common variety has the form of a localised tumour, somewhat 
variable in size, and situated immediately underneath the capsule 
of Glisson. It consists of a number of dilated blood vessels, 
which have the appearance and structure of ordinary cavernous 
tissue, and which, according to Virchow, are in direct connection 
with the smaller branches of the hepatic artery, from which they 
can be injected ; but Eokitansky and Frerichs deny this, and say 
that they only have communications with the veins. It has also 
been maintained that these tumours are developed in connection 
with an accessory spleen and its accompanying artery, owing to 
an adhesion being established between the surface of the liver and 
this accessory organ. The evidence upon which this theory is 
based appears, however, to be very inconclusive. In some cases 
of angioma of the liver, the cavernous tissue which constitutes 
the tumour may be destitute of a capsule, and lie in close relation 
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with the adjacent hepatic tissue ; or it may have a distinct 
capsule, consisting of rather dense fibrous tissue, in which case 
the tumour is called an encapsuled or encysted angioma. After 
a tumour of this kind has been formed, the cavernous tissue may 
be replaced to a considerable extent by fibrous tissue, in which 
case it is known as a fibrous angioma. It occasionally happens 
that, in connection with an angiomatous tumour, a large quantity 
of melanin is deposited in the cells which line the blood spaces, 
and in the surrounding cellular tissue, and when this occurs the 
growth assumes a dark pigmented appearance, and is then 
described as a melanotic angioma. If the blood vessels which 
supply the tumour with blood become obstructed, so as to pre- 
vent a continuous stream of blood passing to the cavernous spaces 
within the tumour, the blood which normally occupies these 
spaces may become absorbed, and the spaces filled with a 
serous fluid, in which case the tumour is called a cystic angioma, 
or an angioma which has undergone cystic degeneration. The 
direct pathological cause which gives rise . to the development of 
this variety of tumour does not appear to be very clear. In 
those cases which first appear in the later periods of life it has 
been suggested that localised inflammatory conditions of the 
interstitial tissue of the liver around the intra-hepatic branches 
of the portal vein may be concerned in their origin. It has also 
been maintained that the condition is associated with an atrophy 
of the liver cells in the interior of an acinus of the gland. 

Symptoms. — Those angiomata which are of congenital origin 
usually grow quickly and increase in size so as to cause the 
development of a large tumour in connection with the liver, 
which may give rise to the appearance of a large abdominal 
■ swelling extending downwards as far as the umbilicus. Children 
who are afflicted with this variety of tumour generally die at an 
early age ; of two recorded cases of this kind, one patient 
succumbed at the age of 8 months, and the other at the 
age of 6 months. Those cases which commence in later life, 
and may be spoken of as " acquired cases," occur more commonly 
in the male sex, and are usually met with in people who are over 
60 years of age. They are very rarely seen before the age of 
40. In most cases these tumours remain small and do not 
attain large dimensions. They may be single or multiple, often 
the latter, as many as thirty or more having been met with in 
the same patient. Each tumour is most commonly rounded in 
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outline, and it is separated from the surrounding liver tissue by 
a layer of fibrous tissue, which is derived from the interstitial 
substance of the gland. Usually these tumours project upon the 
superficial surface of the affected viscus, and they are found most 
frequently in the region of the antero-inferior margin or near 
the suspensory ligament, but occasionally they have been met 
with in the interior of the organ. Tumours of this kind 
are rarely larger than a walnut in size. They do not give rise 
to any symptoms by which their presence can be suspected 
during life; so that in nearly all cases they have only been 
discovered post-mortem. 

Treatment. — Owing to the absence of symptoms, and to the 
innocent nature of the tumour in those cases which are of 
acquired origin, surgical treatment is not called for. When the 
tumour grows and attains a large size, as in the cases which occur 
in young children, and are of congenital origin, surgery does not 
afford any efficient method of treatment which offers a possibility 
of a cure. If a tumour of this kind is met with, it may be pos- 
sible in those cases in which the swelling has not attained a very 
large size, to open the abdominal cavity and attempt to deal with 
it by applying a ligature to its base or to the pedicle, if one 
exists. In the majority of cases it is not advisable to attempt 
the local removal of the tumour, on account of the very severe 
haemorrhage which would be certain to occur ; but if it is found 
possible to encircle the affected portion of the liver with an 
elastic ligature, and so control the passage of the blood along the 
blood vessel supplying the tumour, it may be practicable in such 
cases to effect a complete removal of the affected portion of the 
gland. 

Eiselberg^ has recently recorded a unique case of cavernous 
angioma of the liver which he submitted to operation. The 
tumour was attached to the right lobe of the gland, and when it 
had been removed it weighed 470 grms. In the early part 
of the operation for the removal of the tumour, after the 
abdominal cavity had been opened, an incision was made in 
its base, but such severe haemorrhage resulted that it was 
necessary to press the tumour back into its original position, 
and to carry the incision through healthy liver tissue beyond the 
margins of the growth. The thermocautery was used to effect 
the separation of the tumour from the liver. When a vessel 

' Eiselberg, Wien. Tdin. Wchnsohr., 1893, No. 1. 
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was divided and blood exuded from the cut end, it was ligatured 
at once with silk ; by this means the hsemorrhage was well con- 
trolled. When the tumour had been separated, the margins of 
the wound in the liver were brought into apposition and fixed by 
the ii^sertion of a number of silk sutures. When this had been 
done, the parenchymatous haemorrhage from the incised surfaces 
of the gland immediately ceased. The region of the wound in 
the liver was packed with tampons of iodoform gauze, the ends of 
which were allowed to protrude from an angle of the parietal 
wound which was left open for the purpose. The remaining part 
of the external wound was closed with sutures in the usual 
manner. The patient recovered completely, and at the expiration 
of seven weeks left the Hospital. 

Eosenthal ^ operated upon a case of fibrous angioma of the 
liver, the tumour being of the size of a child's head, and situated in 
the region of the lobulus Spigelii. The tumour was somewhat 
pedunculated, so that it was possible to pass an elastic ligature 
around the pedicle close to its attachment to the liver. This 
elastic ligature was held in position by a steel needle, and the 
tumour was excised, only slight haemorrhage being encountered 
during the performance of the operation. Five days later, when 
the ligature had commenced to ulcerate through the pedicle, that 
portion of the pedicle which lay distal to the ligature was cut 
through with the thermocautery. When this had been done, 
the entire wound in the liver was packed with tampons of 
iodoform gauze, and the parietal wound closed. At the end of 
six weeks the patient had completely recovered. 

In those cases in which the tumour has attained a large size, 
the only possible method of treatment appears to be that by 
electrolysis ; but this does not seem to offer much chance of cure, 
judging by the results which have been obtained by this method 
of treatment in other regions of the body. 

Fibromata. — Fibromata and neuro-fibromata of the liver are 
exceedingly uncommon, and have only been met with very rarely. 
Pisenta has described a case of multiple fibromata of the liver. 

Adenomata.- — Adenomata of the liver, occurring in glands 
which are otherwise normal, and also in cirrhotic livers, have 
occasionally been met with and described, but their occurrence is 
very uncommon. When present they do not always give rise to 
the development of symptoms by which their presence can be 

1 Rosenthal, Oaz. lek., Warszawa, 1893, No. 45 (quoted by Kousnetzoff and Pensky). 
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recognised. It is possible that epithelial growths of this kind 
may be the precursors of the formation of primary malignant 
tumours of the liver. 

Groube ^ of Kharkov has operated upon a man who was said 
to be suffering from an adenoma of the liver. The patient 
was a man set. 55. He gave a history of having had a 
swelling in the epigastric region for twenty years. Fifteen 
years after the first appearance of the abdominal swelling, 
severe pains in the region of the tumour compelled the patient 
to seek medical advice. He was sent to Carlsbad, and under- 
went the " cure " there. The pains disappeared, but the volume 
of the tumour remained unaltered. Six months before the 
patient came under the care of Groube, he was injured in the 
hepatic region by the pole of a carriage. After this accident, 
pains in the region of the abdominal swelling were severe and 
constant, whilst the patient became emaciated. When seen by 
Groube, the patient had a large tumour in the epigastric region, 
which was firmly fixed to the liver and apparently embedded in 
it. An operation was resolved upon, and the surface of the 
tumour exposed by making an incision through the overlying 
portion of the abdominal parietes. Numerous peritoneal 
adhesions were met with, and when the surface of the swelling 
had been laid bare, the tumour was found to be embedded in 
normal liver tissue, whilst it had a distinct capsule which had 
become calcified. The tumour was removed, and the cavity in 
the liver which was left was packed with tampons of iodoform 
gauze, and the parietal wound closed, except for a small part 
where the ends of the strips of gauze were brought out. On the 
fifth day the packing of gauze was removed for the -first 
time. At each succeeding change of the dressing, 5 to 10 
grms. of a solution of pyoctanin (1 in 500) was injected 
into the wound in the liver. This injection was repeated six 
times in all. One month after the operation the patient was 
discharged from the Hospital. He was free frOm pain and had 
gained in weight, but a small fistula in the epigastric region still 
remained. Six months afterwards the patient was seen, and was 
then apparently quite well ; but eleven months after the opera- 
tion he returned to the Hospital, and was found to be suffering 
from cancer of the liver. 

1 Gronbe, quoted by Kousnetzoff and Pensky, Rso. de chir., Paris, 1896, No. 10, pp. 
512-514. 
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The structure of the tumour was said to be a tubular 
adenoma. G-roube assumes that in this patient a non- 
malignant adenoma of the liver had existed for twenty years, 
and that at the end of this time the swelling acquired malignant 
characters, and ultimately caused the death of the patient. 

Bergmann ^ has recorded a similar case. The tumour was 
fixed to the left lobe of the liver. In the removal of the 
tumour severe haemorrhage was experienced, but this was 
arrested by the application of ligatures to distinct bleeding 
points, cauterisation of the incised surfaces with the thermo- 
cautery, and packing of the entire wound with strips of iodoform 
gauze. The patient recovered from the operation, and at the 
end of six weeks was quite well 

Malignant neoplasms of the liver. — Primary tumours of the 
liver, which commence in the hepatic epithelium and are malig- 
nant in character, occur in three different forms, which depend 
upon the mode of growth of the epithelial elements. In the 
first variety, the carcinomatous process commences at one focus 
within the organ, and gives rise to the formation of a large tumour, 
which may ultimately involve a considerable portion of the 
gland. In most cases of this kind, the right lobe is the situa- 
tion of the early development of the growth. Instead of the 
disease commencing at one point, there may be several foci. 
In the later stages of this variety, the interior of the large mass 
of cancer may disintegrate and break down, and haemorrhage 
take place into its interior. Numerous secondary growths are 
also frequent in the later stages of the disease. In the second 
variety, the pathological process is characterised by the develop- 
ment of an excess of fibrous tissue in connection with the 
epithelial elements. The liver in these cases resembles in many 
respects the liver in alcoholic cirrhosis, and the affection has 
been called cancer with cirrhosis, or cancerous cirrhosis. 
This form of the disease may occur in the course of ordinary 
cirrhosis of the liver, owing to the epithelial cells of the gland 
taking on or assuming an atypical form of growth, which results in 
the development of cancer ; or the cancerous condition may first 
commence and be associated with the formation of a consider- 
able amount of fibrous tissue, which gives rise to the appearance 
of cirrhosis. The former mode of origin of this variety of cancer 
of the liver seems to occur most commonly. In the third 

1 Bergmann, Arch.f. Uin. Chir., Berlin, 1893, Bd. xlvi. s. 383. 



t88 TUMOURS OF THE LIVER. 

variety of cancer of the liver, the tissue which surrounds the 
branches of the portal vein in the substance of the organ is the 
seat where the disease first becomes apparent. This is due to 
the fact that in these iiases the pathological process commences 
in an atypical growth of the epithelial cells which line the 
interior of the intra-hepatic bile ducts accompanying the 
branches of the portal vein. In the earlier stages of this form of 
cancer, multiple foci of new growths are in most cases found 
to develop along the course of the branches of the portal vein 
within the liver, and as the disease progresses many of these 
may approach one another so closely as apparently to fuse and 
thus form large masses of new growth. Carcinomata of the 
liver may be divided into two classes, according to their seat 
of origin. The first class comprises those cases in which the 
cancerous process commences in the cellular elements which 
normally occupy the interior of the hepatic trabeculse, and the 
second class those which have their origin in the epithelial cells 
of the intra-hepatic bile ducts. In the first class, the affection 
is an adeno-carcinoma, and the cancer cells have the structure 
and appearance of cylinder cells ; whilst in the second class the 
growth is a true carcinoma, which is either of the nature of an 
ordinary cancer, with a moderate amoimt of fibrous tissue 
elements, or the epithelial cells form the greater part of the 
tumour, and cause it to have the appearances of a medullary 
carcinoma, and the cancer cells have the form and shape of large 
epithelial cells, occurring as solid cell nests. Primary carcino- 
mata of the liver, which have their origin in the epithelium 
of the intra-hepatic bUe ducts, appear to be more commonly met 
with than those growths which commence in the hepatic cells 
within the liver trabeculae. 

Sarcomata of the liver which are primary in character are 
very rare, and have only been recorded by a few observers. 
Podrouzek,! writing in 1888, says that up to that time he had 
only been able to find the records of thirteen cases of primary 
sarcoma of the liver, and of these it was doubtful whether all 
were cases of true primary sarcoma, and to this list he adds 
a personal observation of a case of primary spindle-celled sarcoma. 
Hans Kehr has recently recorded a case of sarcoma occuring in 
a girl of 15. The primary sarcomata of the liver which have been 
described comprise cases of angio-sarcoma, melanotic sarcoma, and 

' Podrouzek, Prag. med. Wchnsch/r., 1888, Nos. 32 and 33. 
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ordinary round and spindle-celled growths. It is possible that 
those growths which were melanotic in character, were secondary 
to a primary focus of disease which was not discovered at the 
time of the post-mortem 
examination. 

The liver is very 
frequently the seat of 
metastatic malignant 
growths. The primary 
growths may be either 
carcinomata or sarco- 
mata. They develop 
most commonly after 
carcinoma of the abdo- 
minal alimentary canal, 
of the uterus, the pan- 
creas, the mammary 
gland, and the pelvic 
viscera ; and after all 
varieties of sarcoma, 
especially the melanotic 
forms and those which 
affect the region of the 
abdomen or one of the 
long bones. Carcino- 
mata of the gall bladder 
and the biliary ducts 
may by direct exten- 
sion involve the ad- 
jacent portions of the 
liver, or less commonly 
they may be the cause 
of the development of 
secondary growths. As 
an explanation of the 
great frequency of 
secondary growths in 
the liver, after malig- 
nant disease of the abdominal viscera, it appears to have been 
conclusively proved that it is due to the fact that small particles 
of the primary growth pass into one of the radicles of the portal 




Fig. 24. — Sarcoma of tlie liver (primary). A portion of 
tlie right lobe of tlie liver of a child, a;t. o. The 
cut surf.ace shows that scarcely any traces of liver 
tissue remain, the entire organ being infiltrated 
with a soft disintegrating sarcomatous growth, in 
which cavities of various sizes have been formed. 
The organ was irregularly lobulated in all directions 
from the presence of numerous globular growths 
from 1 to 2 inches in diameter. The liver weighed 
a little over 4 lbs. The growth was a small round- 
celled sarcoma. No secondary deposits were found 
in other viscera. — St. Barth. llosjj. Mvsemn. 
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vein which is involved in the disease, and by this vessel are 
carried to the liver, where they are arrested in the portal 
capillaries and become a commencement of a secondary focus 
of disease. 

Primary carcinoma of the liver is, as we have already seen, 
rare, and when it occurs it involves either a part or the whole of 
the organ in a mahgnant infiltration, which manifests itself by 
causing the development of a general or more often of a localised 




Fig. 2.5. — Sarcoma of tlie liver (secondary). The liver of a boy set. 10, 
enormously enlarged and studded with large nodules, presenting all the 
appearances characteristic of secondary deposits. The growth is a sarcoma 
secondary to a growth of the kidney. — .SV. Barth. Hosj.^. Museum. 



solid enlargement of the liver. When the disease is secondary, 
the enlargements are most commonly multiple, and they then 
give rise to the formation of swellings, which can be felt as 
tumours upon the external surface of the liver when the hepatic 
region is palpated through the abdominal wall. In certain cases 
these swellings have a soft and elastic feel, which suggests the 
presence of fluid. This is due to the occurrence of a process 
of disintegration and breaking down in the interior of the 



SYMFTOMS. 



191 



tumour, and the consequent formation of spaces which contain 
blood and carcinomatous or sarcomatous debris. 

Symptovis. — The formation of a malignant growth in the 
liver is usually pre- 
ceded by the occurrence 
of lancinating pains in 
the hepatic region, 
especially in the right 
hypochondrium, and 
associated with the 
appearance of signs of 
wasting and loss of 
flesh. In a considerable 

number of cases it is 

possible to find evidence 

of a primary focus of 

disease in some part of 

the body, especially in 

one of the abdominal 

viscera, or in one of the 

long bones. Sarcomata 

of the umbilicus, in 

nearly every case, ex- 
cept during the earliest 

stages of the affection, 

are accompanied by the 

development of second- 
ary growths in the 

liver. In a case of this 

kind which recently 

came under my ob- 
servation, I found that 

although the primary 

growth was small and 

localised, and easily 

capable of removal, it 

was associated with 

numerous secondary growths on the inferior aspect of the liver, 

which could not be felt through the anterior abdominal wall. 

Enlargement of the liver occurs in all cases, but in those in which 

the malignant process is associated with the condition of cirrhosis. 




Fig. 26. — Carcinoma of the liver (secondary). The 
section of a liver containing secondary growths, 
following a primary carcinoma of the rectum. 
The substance of the liver is occupied by numerous 
cancerous deposits of varying size. The largest in 
the centre of the specimen shows degeneration in 
the deeper parts, the softened matter having fallen 
out, leaving a ragged cavity. Other nodules 
similarly, but to a less degree, show the central 
softening and breaking down. The surface of the 
liver is nodular. — St. Earth. Jlnsp. Museum. 
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it does not become manifest until a much later stage of the disease. 
The enlargement may cause the organ to extend downwards into 
the abdomen for a variable distance below the costal margin, or 
upwards so as to encroach upon the space which is normally 
occupied by the lungs, especially the right, and in many cases it 
is found that an enlargement has taken place in both directions. 
This enlargement may exist for some time and attain considerably 
dimensions before it gives rise to the appearance of symptoms 
from the occurrence of which the existence of the disease can be 
diagnosed. As a result of enlargement of the liver, an abdominal 
tumour becomes manifest, and in those cases in which the foci 
of disease are multiple this tumour will have an irregular outline, 
and its surface present several bossed projections which are 
apparent on palpation. In most cases the tumour moves with 
the respiratory movements, and it is dull on percussion. In the 
later stages of the disease the tumour may occupy the greater 
portion of the cavity of the abdomen, and in this condition it is 
not always possible to detect that the tumour moves synchron- 
ously with the respiratory movements. Disturbances of the 
digestive processes are constantly present, and the appetite is very 
poor. In the general diffuse form of primary cancer of the liver 
the patient is ansemic and the skin pale, but in the later stages 
there may be jaundice, although this is not of constant occur- 
rence. In the nodular variety, jaundice is often present in the 
early stages of the disease, and after its appearance it gradually 
deepens in intensity and persists until death. Ascites may be 
a prominent symptom, and may be due, either to pressure upon 
the portal vein as it lies in the portal fissure or in the gastro- 
hepatic omentum, or to the irritation which is caused by the 
extension of the cancerous growth to the peritoneum and the 
development of cancerous peritonitis. Pressure of the growth 
upon the common bile duct may cause an accumulation of bile 
in the gall bladder, and the appearance of a tumour which is 
dependent upon the distension of this viscus. In rare cases the 
inferior vena cava may be pressed upon by a growth, and phlebitis 
and thrombosis of this vessel induced. Eecently, I saw a case in 
which a secondary growth in the lobulus Spigelu caused throm- 
bosis of the adjacent portion of the inferior vena cava and 
complete obliteration of its lumen. Progressive emaciation is an 
invariable symptom of hepatic cancer, and it becomes especially 
manifest in the later stages of the affection. Malignant disease 
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of the liver may be met with in persons of almost all ages, but, 
in those cases in which the aifection is primary, adults over 40 
are chiefly the subjects of the disease. When, however, the 
affection is sarcomatous in nature, young people and even children 
may be affected. In those cases in which secondary centres 
develop in the liver, it is found that sarcomata occur chiefly in 
young persons, and that carcinomata are for the most part met 
with in adults. 

Diagnosis. — Primary neoplasms of the liver, as we have 
already seen, are not very common, and when they are met with 
their diagnosis is often somewhat difficult. When a patient is 
found to be suffering from a tumour which is situated in the 
upper portion of the abdomen, and connected with the liver itself, 
and this tumour moves with respiration, and on palpation appears 
to be solid in consistency, the possibility of the existence of a 
malignant disease of the liver must be taken into consideration. 
In all cases of this kind a careful search must be instituted for 
the presence of a primary focus of disease elsewhere : thus, a 
rectal examination should be made so as to determine the con- 
dition of the rectum and the other pelvic viscera ; and at the 
same time the abdomen should be examined, an ansesthetic being 
administered if requisite. Echinococcus cysts, abscess of the 
liver, amyloid disease, and tertiary syphilitic affections may 
be mistaken for cancer of the liver. These pathological con- 
ditions can usually be excluded by paying careful attention to 
the signs and symptoms which are present. In cancer of the 
liver the organ is enlarged, the surface is irregular, and presents 
several localised elevations which are hard in consistency and do 
not give any evidence of the existence of fluid ; icterus is fre- 
quently met with, ascites is usual in the later stages, pain is a 
constant symptom, and enlargement of the spleen is in all 
uncomplicated cases absent. In all cases of malignant disease^ 
especially those which involve the pelvic or abdominal viscera, 
or the bones of the extremities, an examination of the liver and 
hepatic region should be made before an operation is performed 
for the removal of the primary growth, in order to exclude the 
possibility of the occurrence of secondary deposits in the liver. 
It occasionally happens in cases of sarcomatous disease of the 
bones, especially those of the lower extremities, that secondary 
growths develop in the liver at a very early stage of the affec- 
tion. In those cases in which an exact diagnosis is impossible, 
13 
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and in which a tumour of the abdomen exists and is perhaps in 
connection with the liver, it is justifiable to perform an explora- 
tory laparotomy, so as to make clear the nature of the affection, 
and then to proceed according to the conditions which are 
discovered after the abdomen has been opened. 

IVeaimen^. ^Whenever multiple nodular cancerous growths 
of the liver have been definitely diagnosed, it may be said that 
there is no surgical procedure available which will arrest the 
progress of the disease, and at the same time save the life of 
the patient. If, however, the cancerous affection is primary in 
the liver, is limited to a small portion of the gland, and there 
are no secondary deposits elsewhere, it appears to be within the 
province of surgery to attempt its extirpation, and this method 
of treatment has the support of a number of eminent surgeons. 
The removal of the growth can be effected according to one of 
the methods which are described in the chapter dealing with 
resection of the liver, or partial hepatectomy. Keen of Phil- 
adelphia has successfully removed a large malignant adenoma of 
the liver, and many other surgeons (Langenbuch, von Bardeleben, 
Israel, Lins, Groube, von Bergmann, Tricomi, Lticke, Miiller, 
Schmidt, and Mayo Eobson) have removed similar tumours, 
and in most instances successfully. Hans Kehr, Slifossowsky, 
Israel, and Bardeleben have also successfully removed sarco- 
matous growths from the liver. Hochenegg has described a 
case in which Albert removed a portion of the right lobe of 
the liver, together with the gall bladder which was the seat 
of a carcinomatous growth, and the patient recovered from the 
operation. Haemorrhage from the liver tissue appears to be the 
chief danger in the performance of these operations, but if careful 
precautions are taken for its prevention it seems to.be possible 
to avoid trouble from this source. When large veins in the 
interior of the liver are divided, air is liable to be drawn into 
them and carried to the heart by the inferior vena cava, and 
thence to the lungs, where it may cause embolism. This must 
be avoided by continuous pressure upon cut surfaces of the liver, 
and immediate ligature of all bleeding points. In those cases in 
which it is found to be impossible to approximate the cut 
surfaces of the organ, the margins of the wound in the liver 
should be united to those of the wound in the abdominal wall 
with silk sutures, and the wound itself packed with strips or 
tampons of aseptic gauze, so as to prevent the occurrence of 
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hsemorrhage or embolism. An attempt to remove a malignant 
growth of the liver should only be made when the affection is 
strictly circumscribed and does not involve a large portion of the 
organ, and when it is not associated with the development of 
secondary growths elsewhere. Whenever the liver is the seat 
of multiple malignant growths, no attempt should be made to 
effect their removal. 

Prognosis. — The prognosis in all cases of malignant affections 
of the liver is distinctly bad. The dangers of the actual opera- 
tions which have been carried out for their removal do not 
appear to be so serious as has generally been imagined. The 
htemorrhage ■ can, in almost all cases, be controlled by passing an 
elastic ligature around the base of the affected portion of the 
gland, and by applying sponge pressure upon the incised tissues. 
Hsemorrhage usually ceases when the incised surfaces have been 
approximated and fixed in this position by the insertion of silk 
sutures. In the removal of portions of livers from animals 
experimentally, I have had no difficulty from haemorrhage, but it 
is easier to control the circulation in animals than in man. 
Some authors have recommended the use of Paquelin's cautery 
when the haemorrhage has been severe. It is better, however, to 
avoid the use of this means for the arrest of hsemorrhage, since 
the cauterised surface must separate later, and healing is delayed 
and the occurrence of suppuration is favoured. Most of the 
cases which have been operated upon have succumbed later, from 
a recurrence of the disease. In Liicke's case the patient was 
well five years later, but generally recurrence has occurred 
within a few months of the performance of the operation. In 
Hans Kehr's ease of sarcoma, the patient, a girl set. 15, died a 
few weeks afterwards from a recurrence. In Hochenegg's case 
the patient was quite well three years afterwards. 



CHAPTER XVI. 

PENETRATING WOUNDS OF THE GALL BLADDER AND 
BILIARY DUCTS. 

Penetrating wounds of the gall bladder or of the biliary ducts 
rarely come under the cognisance of the civil surgeon, since 
their occurrence is very infrequent, owing to the small size of 
the structures themselves, and to their protected position behind 
the lower ribs and costal cartilages. These injuries are more 
frequently met with by military surgeons in times of war, on 
account of the large number of perforating wounds of the 
abdomen and thorax which then require treatment. This class 
of injury is met with as the result of the following varieties of 
mechanical violence, namely, (a) stabs or penetrating wounds, 
inflicted with sharp instruments, which involve the upper 
portion of the abdomen or the lower part of the thoracic 
region, especially when they are situated in the right hypochon- 
driac region of the abdomen. When met with, these wounds 
are generally found to have been made with a homicidal intent, 
or to occur in military practice in the form of : bayonet wounds. 
(5) Gunshot wounds of the gall bladder or biliary ducts are in 
nearly all cases associated with similar injuries of other of the 
abdominal or thoracic viscera. The gall bladder is the organ 
which is usually involved, but the hepatic ducts have in a 
number of cases been found to have been divided as the result 
of gunshot wounds. Courvoisier ^ has collected fourteen cases 
of penetrating wounds of the biliary passages, six of which were 
caused by the projectiles of firearms, and eight by sharp instru- 
ments. Kehr ^ has also reported a case of revolver wound of 
the gall bladder, and Dalton ^ one in which the gall bladder was 
perforated by a stab. Bell, Paroisse, Poland, Sabatier, Stewart, 

1 Courvoisier, op. cit. 

2 Kehr, CentralM.f. Ohir., Leipzig, 1892, s. 645. 

» Dalton, Am. Journ. Med. Sc, Phils.., 1890, p. 708. 
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and Watson have recorded cases of this kind, all except one 
of which ultimately proved fatal. 

Bijw.j)toi)is. — In all cases of injury of this kind a perforatuig 
wound of the external surface of the trunk is seen, generally in 
some part of the upper abdominal or lower thoracic area, 
especially in the right hypochondriac region, which has been 




Fio. 27. — Gall bl.idtli^r, "with a puiietured wounil near the ueck, which was 
caused by a pitchfork. The patient died live days later from peritonitis. — 
St. Barth. Hasp. Museum. 



inflicted with a sharp instrument, or by a gunshot missile, which 
has passed inwards towards the gall bladder or portal fissure of 
the liver, and from this wound blood, bile, or blood and bile- 
stained fluid often exude. Considerable abdominal pain and 
tenderness, which is at first usually localised to the right 
hypochondriac region, is present, and is associated with symptoms 
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of shock and collapse ; the pulse is feeble, small, frequent, and 
possibly intermittent ; the respiration is laboured ; whilst the face 
is pale and pinched, and the patient has an anxious expression. 
There may be in addition nausea and vomiting ; the limbs are 
cold, owing to the weakening of the expulsive power of the heart, 
and consequent slowing of the circulation of the blood ; and the 
patient is very uneasy and restless ; in fact, there are all the 
signs of a commencement of an attack of acute peritonitis, 
combined with which are the symptoms of shock, which has 
developed as the result of the mechanical injury to the abdominal 
viscera, and those which are due to the passage of an irritating 
fluid into the peritoneum. Jaundice may occur as a symptom 
iu these cases, but it is not common, and when it is met with it 
is usually slight in amount, whilst bile is found in the urine 
a short time after the contents of the gall bladder or the bile 
ducts have been absorbed and passed into the blood stream, 
either from the peritoneum, or by any other route. A short 
time after the reception of the injury the abdomen becomes 
swollen and tense in those cases in which the bile passes into 
the peritoneal cavity, and on this account many of the localising 
symptoms which would otherwise help to elucidate the patho- 
logical condition are masked. The shock may be so severe as to 
cause unconsciousness, and when the patient recovers from this 
condition intense pain and tenderness in the hypochondriac region, 
or in the abdomen generally, are complained of. 

Diagnosis. — When a patient is suffering from a penetrating 
wound of the abdominal parietes, from which bile or a mixture 
of bile and blood issues, and the infliction of the wound is 
immediately followed by the development of great pain and 
tenderness in the right hypochondriac region, it is exceedingly 
probable that the gall bladder or one of the larger bile ducts has 
been injured. A careful examination of a penetrating wound of 
the abdominal wall by means of a blunt-pointed probe, will help 
in establishing a correct diagnosis. Much care, however, must 
be taken in making this examination, since it is possible to cause 
further injury to the peritoneum or abdominal viscera by a pro- 
longed instrumental investigation of this kind. In those cases 
in which signs of peritonitis as a result of an injury become 
evident, without the development of any special localising, 
symptoms, it is necessary to perform an exploratory laparotomy 
before any complete diagnosis can be made. 
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Treatment. — All injuries of the gall bladder or of, the biliary 
ducts, which are due to perforating wounds of the abdominal wall, 
require immediate surgical treatment in order to ensure to the 
patient the greatest chance of recovery. If the symptoms 
which follow the infliction of the injury are sufficient to enable 
the surgeon to make a diagnosis that the gall bladder, or one of 
the bile ducts, is the seat of injury, an examination of the 
abdomen, either through an enlargement of the wound of the 
abdominal wall, especially when this wound is located in the 
right hypochondriac region, or through an incision in the right 
linea semilunaris, or in the linea alba, should be made, and the 
exact nature of the damage made out. In most cases it will be 
found advisable to make the incision through the abdominal 
wall in the right linea semilunaris, since it has been found in 
nearly all cases of this injury that the gall bladder, or the cystic 
duct, has been the portion of the biliary system which has been 
damaged. If the gall bladder is found to have been injured, and 
the perforation is seen to be small, and not to extend through 
the posterior wall of the sac into the adjacent portion of the 
liver, then the aperture should be closed by the insertion of 
a row of fine silk sutures applied by Lembert's method. If the 
wall of the gall bladder is thick enough, it is better first to close 
the aperture of perforation by the application of a continuous 
suture, which transfixes the mucous coat only, and then to 
complete the operation as above. In most cases of this kind it 
will be found that the wall of the gall bladder is too thin to 
allow this to be done. Afterwards the abdomen is thoroughly 
cleansed from any bile or other fluid which may have exuded, 
the sutured gall bladder is dropped back into the abdominal 
cavity, and the wound of the parietes closed with tiers of 
interrupted sutures. When the wound in the gall bladder is 
found to be a large one, and to be situated in the neighbourhood 
of the fundus, the aperture should be closed in a manner similar 
to the one described above, but after this has been done the 
wounded part of the viscus must be fixed to the deep portion of 
the parietal wound ; the external incision is then closed, except 
for a small part where a drain is inserted, which will allow the 
detection of any leakage of bile, if this should occur. If the 
wound of the gall bladder be very large and involve that portion 
of the sac which is adjacent to the cystic duct, removal of the 
gall bladder by the performance of cholecystectomy must be 
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effected without delay. If the cystic duct is found to have been 
divided, the ends must be closed with silk sutures, and then the 
gall bladder is to be removed. If the common bile duct, or one 
of the hepatic ducts, is divided, the same method of treatment is 
to be carried out as has been advised in cases of rupture of the 
same structures. Thus, if the common bile duct is divided, the 
two ends are ligatured and a cholecystenterostomy performed, 
whilst, if the hepatic ducts are the seat of injury, the divided 
ends are ligatured, in order that adhesions may be formed and 
the biliary passage re-established. If the common bile duct is 
only partially divided, an attempt may be made to close the 
aperture by the application of a row of fine silk sutures. After 
the local injury has been treated by one of the above methods, 
the adjacent portion of the peritoneum and the abdominal cavity 
is thoroughly cleansed by washing with sterilised water, so as to 
remove all traces of blood, bile, and debris, and then the 
abdominal wound is closed. If the gall bladder or the biliary 
ducts are found to be the seat of an inflammatory affection, and 
to contain purulent material, the wound of the gall bladder 
should always be stitched to the abdominal wall, so as to create ' 
a fistula, and into this a drainage-tube is inserted. 

Prognosis. — If the affection can be diagnosed at an early 
stage before extensive peritonitis has been established, and if 
appropriate surgical treatment be at once carried out, the patient 
will stand a fair chance of recovery, especially in those cases in 
which the gall bladder or the cystic duct is the seat of the 
injury. When the common bile duct or one of the hepatic 
ducts is divided, the prognosis is much worse than when the gall 
bladder or the cystic duct is damaged. If acute peritonitis has 
been established, owing to the escape of septic matter into the 
peritoneum, the prognosis is very serious, although, when the 
results which have followed incision, washing out, and drainage 
of the peritoneum in acute cases of septic peritonitis are taken 
into consideration, it seems probable that the results in this class 
of case will be much better in the future than they have been in 
the past. 

The cases of Kehr and Dalton were operated upon imme- 
diately after the reception of the injury. In each- instance a 
wound of the gall bladder was found, which was closed by sutures, 
after the damaged viscus had been exposed by laparotomy. 



CHAPTER XVII. 

RUPTURE AND PERFORATION OF THE GALL BLADDER 
OR BILE DUCTS. 

EuPTURE of the gall bladder or bile ducts, which is not associated 
with or due to the occurrence of a perforating wound of the 
abdominal or thoracic parietes, may be caused by a blow or kick 
over the hepatic region, or by severe crushing of the abdomen, such 
as when the wheel of a heavy vehicle passes over the hepatic 
region, or by a fall from a considerable height, the patient alighting 
either upon his feet or some other part of his body. If the gall 
bladder is distended with bile, owing to the presence of a 
calculus in the neck of the viscus or in the cystic duct, at the 
time of the reception of the injury, a rupture of the organ is 
much more likely to occur. Eupture of the gall bladder or one 
of the bile ducts is, however, an uncommon condition as a result 
of abdominal injuries, and an examination of the clinical records 
of St. Bartholomew's Hospital reveals only a few examples. In 
one case of this kind a rupture of the sac, close to its attachment 
to the liver, followed a kick in the hepatic region ; and in another 
case a rupture of the fundus of the gall bladder resulted from a 
fall against a log of timber. If the gall bladder or the bile ducts 
are occupied by numerous or large calculi, traumatism applied to 
the hepatic region may produce rupture of the gall bladder or 
bile ducts, which is followed by the passage of bile and calculi 
into the adjacent portion of the peritoneal cavity. Falls upon 
the floor, under similar conditions, have also been productive of 
a like result. The gall bladder and the cystic duct, especially 
the former, appear to be the portions of the biliary system which 
are most liable to be ruptured as the result of external violence ; 
perhaps this frequency may be explained by the fact that these 
parts of the biliary system are the places where gall stones are 
most frequently located. In rare cases, the right or left hepatic 
duct, the common hepatic duct, or the common bile duct, have 
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been found to be ruptured as the result of an external injury. 
According to Eoutier,^ it is probable that in cases of severe 
injury, such as when the wheel of a waggon passes over the 
abdomen, the abdominal wall is strongly pressed back under- 
neath the liver so as to cause a stiarp and sudden bending or 
compression of the biliary canals between the liver firmly forced 
into the concavity of the diaphragm and against the anterior 
aspect of the posterior abdominal wall on the one part, and 
the bending of the abdominal parietes on the other part, 
the biliary channels being then pulled upon and torn. The 
rupture appears always to occur in the front wall of the ducts, 
apparently owing to the mechanical force obliterating the lumen 
of the common bile duct and driving the contained bile towards 
the gall bladder or the cystic and hepatic ducts, which, being 
unable to find an exit, is forced through the walls of one of 
the channels, and a rupture is thus produced. The external 
violence may be so severe as to give rise to a complete 
separation of the gall bladder from its connections with the 
liver, and it has been found lying free in the peritoneal cavity, 
with a small portion of liver substance and a part of its cystic 
duct attached to it. In this class of case the patient usually dies 
at an early stage after the reception of the injury, the cause of 
death being severe shock, collapse, and internal haemorrhage. 
Ulcerative processes affecting the walls of the biliary passages 
are, in most cases, due to the irritation which is caused by the 
presence of biliary calculi, and they may extend through the 
walls of the affected portion and estabhsh a communication be- 
tween the lumen of the gall bladder or of one of the bile ducts 
and the peritoneal cavity, and in this manner a rupture is produced 
which allows the free passage of bile and pus into the peritoneum. 
Ulceration of the mucous membrane of the gall bladder may , 
occur during the course of an attack of typhoid fever, owing to 
the presence of the typhoid bacQlus within the gall bladder, and 
give rise to perforation, which is followed by the passage of the 
contents of the gall bladder into the peritoneal cavity. Localised 
tuberculosis of the walls of the gall bladder has also been men- 
tioned as a cause of ulceration and perforation. An ascaris 
which has passed from the duodenum into the common bile 
duct, or into the gall bladder, may cause immediate rupture of 
the walls of the duct or gaU bladder, and pass thence into the 

1 Routier, BuU. Soc. de chir. de Paris, 1892, p. 773. 
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cavity of the peritoneum, or it may die and set up a local inflam- 
mation and ulceration, which is followed at a later period by per- 
foration and rupture. Epithelioma or carcinoma of the gall bladder, 
or of one of the bile ducts, may cause perforation into the peritoneal 
cavity, but this is a very uncommon sequence of these pathological 
conditions, since in nearly every case adhesions are formed with 
the surrounding structures before perforation takes place as the 
result of an extension of the ulceration through the wall of the 
canal. Extensive dilatation of the bile ducts or gall bladder, or 
both, which has been produced by an obliteration of the lumen of 
the common bile duct, owing either to compression from without 
or to the presence of an impacted gall stone, or to the existence 
of a fibrous or malignant stricture, may result in a thinning of 
the walls of some portion of the biliary ducts, followed by a rup- 
ture and passage of the fluid contents into the peritoneal cavity. 
Erom the same causes the walls of the intra-hepatic bile 
ducts may give way and allow an extravasation of bile into 
the substance of the liver. Euptures, contusions, and lacera- 
tions of the liver are in all cases accompanied by injury to 
the intra-hepatic bile ducts, but the symptoms which are due 
to the simultaneous haemorrhage and shock mask or disguise 
those symptoms which are referable to the extravasation of 
bile. After a rupture of some part of the gall bladder or bile 
ducts has taken place, the bile, or the fluid contents of the injured 
viscus, may either be poured out slowly, or at once and in large 
quantities. If the bile is poured out slowly into the peritoneal 
cavity, adhesions may be formed, and the effused fluid will collect 
in a localised encysted portion of the peritoneum. This encysted 
cavity may enlarge so as to form a fluid tumour in the hypochon- 
driac and hepatic regions, which attains a considerable size, dis- 
places the neighbouring viscera, pushing upwards the lung and 
diaphragm, and appearing as a prominence of the abdominal walls 
in the right hypochondriac regions and the adjacent part of the 
abdomen. A cyst of this kind may contain several gallons of 
fluid, consisting largely of bile. When a rupture or perforation 
occurs as the result of an inflammatory ulceration, septic peri- 
tonitis is much more liable to occur at an early stage than in 
those cases where the rupture is due to a simple traumatism. 
Experiments by Brodie, Gmelin, and Tiedemann, have shown that 
when the common bile duct has been occluded by the application 
of ligatures, ulceration of the walls of the occluded duct takes 
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place after a few days, and bile is extravasated into the surround- 
ing structures, and a large bile-containing cyst is established, into 
which the proximal and distal ends of the occluded duct open. 
After the expiration of two to four weeks, the biliary passage 
became restored. I have made similar experiments in cats, which 
have given like results. Several analogous cases have occurred 
in man, and have been recorded by Fryer and Barlow. If the 
bile passes at once, and in large quantities, into the peritonealj 
cavity, in most cases an acute general peritonitis will be estab- 
lished, which will usually prove fatal. 

Symptoms. — The symptoms of rupture of the gall bladder or 
bile ducts may be masked, or rendered obscure, by the symptoms 
which are dependent upon injuries of other viscera, which have 
been caused by the same traumatism. When the injury tO the 
gall bladder or bile ducts is uncompHcated, the symptoms vary, 
according to whether the bile passes into the peritoneal cavity 
and sets up a general peritonitis, or collects in a localised 
portion of the peritoneum, which is shut off from the rest by 
the development of adhesions, or a fibrous limiting membrane, 
or no extravasation of bile takes place at all. If the bile . 
passes at once into the general peritoneal cavity, the abdomen 
becomes swollen and the seat of much pain, and this is ac- 
companied by much collapse, and all the signs of an acute general 
peritonitis. In one case of this kind which occurred in . St. 
Bartholomew's Hospital, a man, aet. 50, received a kick in the 
hepatic region, which caused a rupture of the gall bladder close 
to its attachment to the liver. He died in fifteen hours, from 
shock, collapse, and acute peritonitis. The gall bladder had 
apparently been distended at the time of the injury, owing to 
the presence of a calculus in the neck of the viscus. In another 
ease the patient fell over a log of timber and suffered from a 
rupture of the gall bladder in the neighbourhood of the fundus, 
and he died from peritonitis five weeks after the reception of the 
injury. When the gall bladder is the seat of the rupture, the 
bile usually passes immediately into the peritoneal cavity and 
gives rise to symptoms of acute peritonitis, which may be either 
general or localised. In the latter case the effused bile becomes 
shut off from the rest of the peritoneum by the development of 
adhesions; and the symptoms at first are those of an acute localised 
peritonitis, which is followed by the formation of a fluctuating 
swelling in the abdomen, usually in the right hypochondriac 
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region, and the occurrence of jaundice. When the bile ducts are 
the seat of the rupture or perforation, the escape of bile may be 
delayed for several hours or days, or, as in the case of the gall 
bladder, it may take place immediately after the occurrence of 
the injury. When the whole of the bile which is secreted by 
the liver passes iato a localised portion of the peritoneum, the 
patient is constipated, and the stools are white or clay-coloured. 
According to Courvoisier,^ jaundice has been observed ten times 
in twenty-four cases, and in only eight of these was absence 
of colouring matter in the faeces noticed. When there is no 
extravasation of bile, the symptoms may be slight or almost 
non-existent. In these cases there is usually localised pain in 
the right hypochondriac region, or even general abdominal pain, 
accompained by vomiting and slight dyspnoea, together with slight 
shock and collapse. These symptoms may soon disappear, or 
they may be followed by those of extravasation, if this condition 
takes place at a later period. When rupture or perforation has 
taken place, and the contents of the gall bladder have passed 
into the peritoneal cavity, bile can usually be detected in the 
urine at a very early stage after the reception of the injury. 
When the perforation or rupture of the gall bladder or bile ducts 
is due to a septic process, or these channels are infected with 
septic micro-organisms at the time of the rupture, acute general 
septic peritonitis in practically every case at once develops. 

Diagnosis. — It is often very difficult in this class of cases 
to make an exact diagnosis. If after the occurrence of an 
abdominal injury the patient soon becomes jaundiced, and bile 
appears in the urine, and in addition signs of acute peritonitis 
become manifest shortly after the injury has been inflicted, a 
rupture of the gall bladder or some other part of the biliary 
system may be suspected. If a localised abdominal swelling 
develop, especially in the right hypochondriac region or in the 
adjacent portion of the abdomen, after the reception of an 
abdominal injury, and is associated with the occurrence of 
jaundice, constipation, and white or clay-coloured stools, the 
existence of rupture of the gall bladder, or of one of the bile 
ducts, may be suspected ; and if this swelling is found to contain 
biliary fluid when it is punctured with the needle of an aspirator, 
the diagnosis of such a condition is made more certain. The 
occurrence of attacks of severe biliary colic, followed by symptoms 

1 Courvoisier, op, cit. 



2o6 RUPTURE OF THE GALL BLADDER. 

of shock and collapse, together with signs of acute general 
peritonitis, point to the existence of a gall stone which has per- 
forated the wall of the gall bladder or bile duct, and: passed into 
the peritoneal cavity together with a quantity of bile and prob- 
ably also purulent material. 

A woman, aged 75, was recently admitted to the Metro- 
politan Hospital (under Mr. Goodsall) with all the . signs of 
acute intestinal obstruction. The condition commenced, with 
a sudden severe attack of abdominal pain, which apparently was 
not most marked. in the right hypochondrium. Severe vomiting 
followed, and persisted until three days later, when she was 
brought to the Hospital. On examination, the abdomen was 
distended, the coils of intestine being visible through the 
anterior abdominal wall, the vomiting was faecal, and there was 
no passage of air or ffeces by the rectum. Acute peritonitis 
was diagnosed, and it was thought to be due to a perforation of 
the intestine, probably the vermiform appendix. There was no 
jaundice. The abdomen was opened, when a large quantity of 
bile-stained iluid escaped. This was examined, and found to 
give the reactions for bile. The region of the gall bladder was 
examined, and adhesions to the surrounding viscera were met 
with. The condition of the patient being very serious, it was 
thought best to empty as much fluid as possible from the 
peritoneal cavity, and to pass a drainage tube down to the region 
of the gall bladder. The patient did not recover . from the 
shock following the operation, but died shortly, afterwards. 
Post-mortem, a small perforation due to ulceration was found 
at the apex of the fundus of the gall bladder. The viscus was 
of ordinary size, and contained several small calculi. No calculi 
were present in the peritoneal cavity. This is a most unusual . 
case, owing to the difficulty experienced in making a diagnosis,' 
since there were no symptoms which suggested that the gall 
bladder was the seat of perforation. 

Treatment. — In those cases of obsci;re abdominal injury in 
which rupture of the gall bladder or one of the bile ducts is 
suspected, but in which the diagnosis is uncertain, it is advisable 
to keep the patient absolutely at rest in bed and not to allow 
any movements, so that, if there has been any rupture, the 
extravasation of bile or other fluid may be either prevented or at 
least limited as far as is possible, and the formation of adhesions 
induced. If there is a . tendency . to vomiting, small quantities 
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of -warm water may be given by the mouth to prevent it and to 
allay thirst. Liquid food only must be given, and this must be 
limited in amount. If constipation occur, the bowels may be 
relieved by the administration of enemata, but not by aperients 
given by the mouth. If a localised fluctuating swelling become 
apparent in the abdominal region, it may be emptied either by 
the needle of an aspirator, care being taken to avoid the puncture 
of any of the important viscera or blood vessels, or by direct 
incision and evacuation of the fluid. This latter operation has 
been called Secondary Laparotomy. When the injury is followed 
by the development of signs of acute peritonitis, together with 
symptoms of jaundice and the appearance of bile in the urine, 
a laparotomy ought to be immediately performed, the incision 
being made above the umbilicus, either in the median line or 
in the right linea semilunaris, and the hepatic region of the 
abdomen explored. When the severity of the injury and the 
point of its application suggest rupture of the biliary passages, 
the hepatic region ought to be at once explored by an abdominal 
operation (Immediate Laparotomy). 

The gall bladder and the cystic duct should be first examined, 
and then the structures which lie in the portal fissure of the liver 
and in the lesser or gastro-hepatic omentum. If the gall bladder is 
found to be ruptured, the injured portion should at once be dealt 
with. If the rupture is small and is due to traumatism, whilst the gall 
bladder is not the seat of a suppurative affection, it may be closed 
by the application of several fine silk sutures applied in two tiers, 
after the method of Lembert. If the rupture is due to ulceration, 
either from the presence of a calculus or from the perforation 
of an ulcer in the wall of the organ, and if it is situated near 
the fundus, the margins of the aperture should be stitched to the 
margins of the abdominal wound, a drainage-tube inserted, and 
the injury allowed to close up gradually by granulation. If the 
rupture is large, and involves the greater portion of the longi- 
tudinal or transverse axis of the gall bladder, or if a calculus 
has perforated the wall in the immediate neighbourhood of the 
cystic duct, or if the cystic duct itself has been torn across, the 
entire gall bladder should be removed (cholecystectomy), and the 
distal end of the cystic duct closed by the application of a silk 
ligature. When the common bile duct is the seat of the injury, 
and the rupture is small and in the long axis of the duct, the 
rent should be closed by several fine silk sutures applied close 
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together, and by Lembert's method. If the common bile duct is 
torn across, or if it is found impossible to close a rupture in it by 
sutures, a silk ligature should be applied to each extremity, and 
then an anastomosis between the fundus of the gall bladder and 
the adjacent portion of the duodenum or other part of the 
intestine (cholecystenterostomy) established, provided the cystic 
duct is patent. If the common bile duct is torn across, and it 
is found that the gall bladder has been the seat of a former 
inflammatory affection which has caused it to shrink and be 
represented by a mass of fibrous tissue, or the cystic duct has 
been obliterated, then it is only possible to make an attempt to 
establish an anastomosis between the two ends of the bUe duct, 
or between the proximal end of the bile duct and the adjacent 
portion of the intestine, or failing both these, to apply a ligature 
to the ruptured ends, and hope that a communication may 
become established at a later period. When the common hepatic 
duct, or either the right or left hepatic ducts are ruptured, it is 
only possible to apply a ligature to both of the ruptured ends, 
and hope that adhesions will be formed which will result in the 
re-establishment of a communication between the two portions 
of the duct, and the biliary canal again become patent, as was the 
case in the dogs experimented upon by Tiedemann and Gmelin, 
and in a cat which has been experimented upon by myself. The 
exact methods of procedure in the performance of the surgical 
operations are described later in Chapters XXV. and XXVI. 

Prognosis. — If the nature of the injury can be diagnosed at 
an early period after its reception, the prognosis ought to be 
moderately good in uncomplicated cases. When the gall bladder 
or the cystic duct is the seat of the rupture, the case is much 
more likely to have a favourable termination than when either 
the common bile duct or one of the hepatic ducts is involved. 
When the common bile duct is ruptured, and the gall bladder is 
represented by a mass of fibrous tissue, or is the seat of an 
inflammatory affection, owing to the presence of gaU stones, the 
prognosis is worse than when this viscus is in its normal condition, 
since, in the latter case, it is possible to re-establish the biliary 
canal by making a communication between the intestine and the 
fundus of the gall bladder. Euptures and injuries of the 
gall bladder and cystic duct are less dangerous to life than 
similar affections of the common bile duct or one of the hepatic 
ducts. In all cases, however, the injury must be regarded as of 
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a serious nature, and a guarded prognosis given, but there is no 
doubt that the danger of the entrance of bile into the peritoneal 
cavity has been very much exaggerated. Wlien the ruptured 
portion of the biliary canal is the seat of a septic inflammation, 
it is very liable to cause the development of a septic peritonitis, 
and hence in this class of case the prognosis is much worse. 

Courvoisier^ says that in eighteeen instances out of thirty- 
three cases which he has collected from surgical literature, 
puncture was practised for the relief of a rupture of the biliary 
passages. Purulent peritonitis was caused by the puncture in 
four cases, each of which terminated fatally. In three the 
puncture was not followed by septic complications, but death 
resulted from exhaustion. Eleven of the patients recovered, 
apparently owing to the puncture having been performed. In 
one, however, a biliary fistula was established, which closed at a 
later period. Terrier and Auvray ^ have collected three other 
cases which have been treated by this method. One patient 
died, and the other two recovered. When puncture has been 
performed, it has been found that repeated puncture is necessary, 
in some cases the collected bile having been emptied seven or 
even ten times. Occasionally, however, a single puncture has 
been sufficient. 

Terrier and Auvray ^ state that " secondary laparotomy " 
has been performed seven times, with four cures and three 
deaths. Death was due in one of the fatal cases apparently 
to exhaustion, and occurred a few hours after the operation ; in 
a second, there was deep jaundice, and calculi were found in the 
common bile duct after death ; whilst in the third, the patient 
died from collapse after the operation had been performed. 

1 Courvoisier, op. cit. 

2 Terrier et Auvray, Rev. de chir., Paris, 1897, p. 36 et seq. 

3 Ibid. 
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CHAPTER XVIII. 

CHOLELITHIASIS. 

By the term Cholelithiasis we mean that pathological condition 
of the liver and hiliary system which tends to give rise to the 
development of gall stones. Gall stones, biliary calculi, or biliary 
concretions, are solid bodies of variable size and shape, which 
have been formed as a result of pathological processes occurring 
in some part or parts of the excretory apparatus of the liver. 
A number of different conditions appear to be associated with a 
tendency to the formation of calculi in both the intra-hepatic and 
extra-hepatic biliary ducts. 

Mode of formation and pathology. — In the majority, if not 
in all cases of gall stones, the formation of these concretions is 
associated with the presence of an obstruction to the free outflow 
of the bile from the bile duct into the duodenum. This obstruc- 
tion may be complete, but it is more usually only partial, and it is 
often dependent upon the existence of inflammatory processes 
within the intestine. The mere existence of an impediment to 
the free flow of the bile into the intestine does not of itself 
appear to be sufficient to give rise to the development of gall 
stones within the gall bladder or the biliary ducts. The exciting 
cause seems, in some of the cases which have been carefully 
examined by Naunyn,^ to be an inflammatory condition of the 
mucous membrane lining the interior of the biliary ducts and the 
gall bladder, which has been caused by the presence of the JBac- 
terium coli commune. This bacillus is a constant inhabitant of 
the alimentary canal, and when the flow of bile through the 
common bile duct has been slowed, owing to some abnormal con- 
dition, it has been assumed that this micro-organism obtains an 
entrance into the interior of the biliary system by passing 
through the common opening of the bile duct and pancreatic duct 
into the second portion of the duodenum, but the evidence upon 
1 Naunyn, "Kllnikd. Cholelithiasis," 1892. 
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which this assertion is based appears somewhat inconclusive. 
This bacillus, however, is slightly motile, and it is possible that 
it may obtain an entrance in the manner which has been sug- 
gested. It also appears possible, if an obstruction to the lumen 
of the alimentary canal, especially in the third portion of the 
duodenum, becomes established even temporarily, owing to press- 
ure from without or by tight-lacing, or when the colon is 
loaded with faeces, that, when the ordinary movements of peri- 
stalsis take place, the contents of the small intestine may be 
forced a short distance along the common bile duct, and by this 
means any micro-organisms which happened to be in the duode- 
num would pass into the common bile duct. When these 
organisms have effected an entrance into the bile duct, it is 
probable, especially in those cases in which the current of bile 
has been slowed, that they will pass into the gall bladder along 
the cystic duct, and into the liver along the hepatic ducts. 
There seems, however, in such cases a greater probability of 
these organisms being carried to the gall bladder, since in the 
intervals between the periods of digestion, the bile which has 
been secreted by the liver passes along the cystic duet into the 
gall bladder, where it is stored until it is required in the intestine 
after the next meal. Naunyn ^ thinks that the sequence of events 
in the formation of gall stones within the gall bladder is as 
follows, namely : — After the bacilli (B. coli commune) have 
obtained an entrance into the bile ducts and the gall bladder, 
they grow and multiply, and induce the development of a 
catarrhal condition of the mucous membrane, upon the existence 
of which the formation of gall stones depends. The bacilli act 
as an irritant to the mucous membrane lining the gall bladder, 
either mechanically or owing to the production of chemical 
products of the nature of ptomaines or toxins, and in this 
manner produce an inflammatory condition of the epithelial cells 
which cover the internal aspect of the mucous membrane. As a 
result of this inflammatory condition, the metabolic processes of 
the epithelial cells appear to undergo considerable modifications. 
If the cells are examined with the microscope, many of them 
will be seen to be swollen, and their interior to be occupied by 
myelin-like masses, which are being extruded upon the internal 
surface of the mucous membrane and there crystallising so as to 
form small masses or clumps of cholesterin. In some places 

. 1 Naunyn, loc. cit. 
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these swollen cells may become aggregated together so as to form 
a small mass, in which there may be a few blood corpuscles. 
Crystals of cholesterin may be deposited on the surface of this 
mass, and in this manner the formation of a biliary calculus 
commences. As a calculus which has arisen in this way increases 
in size, numerous layers of cholesterin, or of compounds of bili- 
rubin and calcium, are deposited upon the exterior, and gradually 
give rise to an enlargement in all the dimensions of the calculus. 
Cholesterin which is deposited thus may come from that which 
is in solution in the bile within the gall bladder, or it may come 
from small masses which have been set free from the epithelial 
cells in the manner described in the early stages of the forma- 
tion of the calculus. Frerichs,'^ in his treatise upon the diseases 
of the liver, says that the formation of gall stones is due to a 
stagnation of the bile in the gall bladder. When this slowing of 
the flow of bile has existed for a time, an excess of mucus is 
secreted by the walls of the gall bladder, and this, he says, 
undergoes decomposition, and gives rise to the development of 
an acid reaction, which causes a precipitation of the cholesterin 
and the bilirubin. The cholesterin is deposited in the form of 
crystals, and the bilirubin in the form of an amorphous insoluble 
calcium compound. Before gall stones were formed, Frerichs 
thought that these precipitated substances remained in the cavity 
of the gall bladder for a time, and became incorporated with the 
mucus and shed epithelial cells, which resulted from the inflam- 
matory condition of the mucous membrane. Many observations 
have been made which tend to demonstrate that typhoid fever is 
frequently followed by an attack of cholelithiasis. The pathology 
of these cases is similar to that described above. The biliary 
passages are infected with the bacillus of typhoid (the bacillus of 
Eberth), and an inflammatory condition of the bile ducts and the 
gall bladder becomes established. This angiochoUtis and chole- 
cystitis causes the cholesterin of the bile to be precipitated, and 
calcuh commence to form. In support of this view, some in- 
vestigators have shown that the gall bladder often contains the 
specific bacilli, and that the interior of small young calculi 
frequently consists of numerous typhoid bacilli. This view of 
the pathology of gall stones is said to be supported by the fact 
that cholehthiasis often follows an attack of typhoid fever ; and 
inflammatory lesions of the gall bladder or the bile ducts not 

>■ Prerichs, "Diseases of the liver," New Syd. Society's Trans., 1861. 
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uncommonly occur as the result of infection of the biliary- 
passages with the specific micro-organism of typhoid fever. 

The micro-organisms of suppuration, streptococci and staphy- 
lococci, have been found in the bile within the gall bladder 
of patients suffering from gall stones and cholecystitis. No 
explanation has yet been given why the bacillus of typhoid 
fever, the B. coli commune, or the micro-organisms of 
ordinary suppuration, when they have gained an entrance into 
the interior of the bile ducts and the gall bladder, in some cases 
cause the development of an acute cholecystitis and angiocholitis, 
which may result in the formation either of an abscess of the 
liver or an empyema of the gall bladder, or both, and in other 
cases give rise to cholelithiasis and the formation of gall stones. 
The degree of virulence of the bacteria when they infect the 
biliary passages has been suggested as the explanation of the 
different varieties of inflammation. When the micro-organisms 
are very virulent, they cause an acute inflammation of the biliary 
passages, and when they are attenuated, or have lost much of 
their virulence, they set up a subacute inflammation which 
terminates in the establishment of cholelithiasis. No trust- 
worthy evidence has been brought forward in support of this 
view of the pathology of the affection. 

The amount of the bile acids present in the bile has been 
thought to have some connection with the formation of gall 
stones. The bile acids help to keep the cholesterin in solution, 
and if from any cause the relative quantity of these acids is 
diminished, either by an increase in the amount of cholesteria 
secreted by the cells of the mucous membrane of the gall 
bladder (as in inflammatory conditions of the membrane), or 
owing to a diminution of the quantity secreted by the hepatic 
cells (a condition which is said to be favoured by a non-nitrogenous 
diet), the cholesterin which is in solution in the bile is pre- 
cipitated and small calculi commence to form. The greater 
frequency of cholelithiasis in Germany and Switzerland has been 
explained on . this hypothesis, namely, that Englishmen live on a 
diet which is much more nitrogenous than that of the Germans. 
A similar argument has also been adduced to explain the greater 
frequency of gall stones in females and in old people. The 
grounds upon which these arguments are based appear to be too 
theoretical to afford a reasonable and correct explanation of the 
.occurrence of gall stones. 
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The present state of pathological knowledge concerning the 
development of cholelithiasis appears to indicate that two con- 
ditions are requisite for the formation of a gall stone, namely, 
(a) the presence of an obstruction to the free flow of bile from 
the gall bladder or the biUary ducts ; and (&) the infection of the 
biliary ducts and gall bladder by a variety of micro-organism 
which is able to induce a subacute inflammation of the mucous 
membrane of the affected structures. 

Further investigations on the causes of cholelithiasis will prob- 
ably throw more light upon this somewhat obscure part of pathology. 

When bile which is exposed to the atmosphere undergoes 
decomposition, the cholesterin is not precipitated even when the 
fluid has an acid reaction, hence the theory of Frerichs ^ cannot 
be accepted in its entirety, although, in conjunction with the 
observations of Naunyn,^ it appears probable that stagnation of 
the bile first occurs, and then when the B. coli commune 
has obtained an entrance the conditions are favourable to the 
development of a gall stone. 

In a certain number of cases which have been recorded by 
different observers, foreign bodies appear to have been important 
agents in the formation of gall stones. Naucke described a 
case in which a steel needle formed the nucleus of a gall stone, 
and Lobstein * gives an illustration of a case in which a dried-up 
round worm (Ascaris lumbricoides) was found in the interior of a 
calculus, whilst Buisson * found the interior of a gall stone which 
was obtained from the body of an ox to consist of a desiccated 
liver fluke {Distoma hepaticum). In other cases small plugs of 
mucus, collections of bacteria, and blood clots have been found to 
form the interior of biliary calculi. A small shrivelled-up 
hydatid cyst has also been discovered in the interior of a gall 
stone. In other cases the core is composed of a group of crystals 
of calcium carbonate, which have been formed as an excretion 
from the epithelial cells of the wall of the gall bladder ; whilst 
occasionally small casts of the intra-hepatic bile capillaries seem 
to have been the nucleus around which a deposit has taken place, 
with the resulting formation of a calculus. 

The presence of a foreign body within the gall bladder does 
not invariably cause the precipitation of cholesterin and the 

1 Frerichs, loc. cit. ^ Naunyn, loc. cit. 

' Lobstein, " Nouveau catalogue de Musfe Anatomique de Strasbourg," 1843. 

4 Euisson, " Ueber die Galle " (German translation). 
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■forniatioii of a gall stone. Mignot ^ has made some experiments 
upon this point, and he finds that the presence of a foreign body 
within the gall bladder, so long as the viscus remains in an 
aseptic state, does not cause a condition of cholelithiasis, or a 
deposition of cholesterin. When, however, the gall bladder 
became infected with an attenuated microbe, cholesterin crystal- 
lised out, and was deposited on the surface of the foreign body. 

Place of formation. — In nearly all cases of cholelithiasis 
which are examined, it is found that the gall stones occupy either 
the interior of the gall bladder or the lumen of the cystic or 
common bile duct, and only much more rarely are calculi met 
with in the right or left hepatic ducts or their smaller ramifica- 
tions. In occasional cases a stone is found in the common 
hepatic duct, but this condition is not common. I have recently 
seen several cases, post-mortem, in which the right and left 
hepatic ducts and their branches were enormously dilated, and 
their lumen filled with numerous and large calculi, but in each 
of these cases the gall bladder also contained a number of 
calculi. In one case which I have seen, the intra-hepatic biliary 
ducts were the seat of a deposit of a considerable amount of 
bilirubin combined with calcium salts. No definite calculi could 
be distinguished, but the interior of the intra-hepatic bile ducts 
were dilated and had an incrustation of the bilirubin-calcium 
compound upon their internal walls. The liver from which this 
specimen was obtained is in the Museum of the Eoyal College of 
Surgeons of England. The gaU bladder appears to be the locality 
where the great majority of biliary calculi take their origin, and in 
most of those cases in which calculi are found in the right or left 
hepatic ducts, and in the portal fissure of the liver, they have been 
formed in the gall bladder, and have passed thence into the local- 
ities where they have been found. It appears possible, however, in 
some cases that the calculi have arisen in the commencement of 
the intra-hepatic bile ducts. In the case which was mentioned 
above, it seemed to be without doubt that the deposit of bilirubin 
and calcium had taken place within the liver. If we accept 
Naunyn's view of the mode of formation of gall stones, it is easy 
to understand why gall stones in most cases commence within 
the gall bladder, since this viscus is much more liable to be the 
seat of an inflammatory process than the intra-hepatic bile ducts, 
and stagnation of the bile can more readily occur. 

1 Mignot, These de Paris, 1896. 
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Structure. — A gall stone generally consists of three portions : 
(a) a central core or nucleus ; {h) a middle layer of considerable 
thickness, consisting of radiating crystals of cholesterin ; (c) an ex- 
ternal, thin, dense laminated layer of bile pigment and cholesterin. 

The composition of the nucleus has been already discussed. 
It generally has a dark green or somewhat black appearance, 
owing to the presence of a quantity of bile pigments. In some 
nuclei large numbers of baciUi have been found. In most cases 
the nucleus is solid ; but occasionally, owing to desiccation, a 
honeycombed appearance is met with. The middle layer is 
usually the thickest, and forms the greater part of the calculus. 







Fig. 28. — Varieties of gall stones, n, an oval-shajieil single oalculns ; J, section 
of a round calculus showing lamination ; c, section of a calculus triangular 
in shape, "which shows from its lamination that it is probably part of a larger 
calculus which has become broken up (this calculus was one of a large 
number which were taken from the same gall bladder) ; (7, an oval single 
calculus showing the structure of its interior. 

It consists of layers of crystals of cholesterin, the crystals being 
arranged in a radiating manner and the laminte being super- 
imposed. This layer may be white or light-coloured in appear- 
ance, but in many cases it is somewhat yellow in tint, owing to 
the permeation of a small quantity of bile colouring-matter. 
This middle layer occasionally has a uniform soapjy appearance, 
and shows no sign of lamination or crystallisation. The external 
layer is thin, dense, dark green or brown in colour, and has a 
varied consistence. Sometimes it is composed of layers of 
cholesterin or of calcium carbonate alternating with layers of 
pigment, or it is made up of a compound of calcium carbonate 
and bile pigment. This external layer may be absent ; the surface 
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of the stone is then rough, and is formed by the free ends of the 
radiating striae of cholesterin, upon which has been deposited a 
small amount of pigment. 

Varieties. — The intra-hepatic calculi, which have their 
primary origin within the liver, most commonly consist of a 
compound of calcium and bilirubin, but in occasional cases they 
consist of cholesterin. Those calculi which have their origin in 
the gall bladder, have been classified by Naunyn^ as follows, 
namely — (a) Calculi composed of pure cholesterin. (&) Strati- 
fied cholesterin calculi, (c) Common biliary calculi, which are 
usually numerous, multiple, and faceted, (d') Mixed bilirubin- 
calcium calculi, which are single or few in number, and when 
multiple may be faceted. Some of these calculi may possess a 
nucleus of cholesterin, and in all cases there is a considerable 
amount of cholesterin mixed with the bilirubin-calcium com- 
pound, (e) Calculi of pure calcium-bilirubin. These calculi 
are rare, and when met with they are usually of small size. They 
do not consist of absolutely pure bilirubin-calcium compound, but 
in some cases it is almost impossible to detect any other substance. 
They often contain small quantities of cholesterin or biliverdin- 
calcium, and in occasional cases small traces of the other kinds of 
bile pigments. (/) Earer forms of biliary calculi, among which 
are included the following— (1) small amorphous or imperfectly 
crystallised cholesterin calculi; (2) calculi containing calcium 
carbonate ; (3) conglomerate calculi ; (4) calculi which have the 
form of casts of the intra-hepatic ducts. 

Occurrence. — {a) Sex. — Biliary calculi are found to occur in 
the female sex in a considerable majority of cases. Schroder,^ 
in an investigation which he carried on in Strassburg, found 
gall stones in 4'4 per cent, of all male subjects, and in 20 '6 per 
cent, of all female subjects which were examined. From these 
statistics it appears that gall stones occur about five times as 
frequently in women as in men, a fact which has been noticed 
by a number of observers. 

(&) Period of life. — Children and young adults are only very 
rarely the subjects of gall stones, in fact children may be said to 
be quite free from the affection. According to the statistics 
of Schroder, which have been mentioned above, he found in the 
bodies of people under 20 that gall stones were present in 
only 2-4 per cent, of cases. In the third decade (21 to 30) the 

1 Naunyn, loc. cit. - Schroder, Inaug. Diss., Strasburg, 1893. 
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percentage was 3-2, in the fourth (31 to 40) 11-5, in the fifth 
(41 to 50) 11-1, in the sixth (51 to 60) 9-9, and in persons 
over 60 the percentage was 2 5 '2. The more common occurrence 
of gall stones in old people has been explained by asserting that 
in old age the bile contains an increased amount of cholesterin, 
but this explanation does not appear based upon a sufficient 
number of trustworthy observations. Charcot and Pitres have 
shown that in old people the unstriped muscular tissue which 
under normal conditions forms a part of the wall of the bile 
ducts, undergoes a transformation into fibrous tissue, or atrophies, 
so that when this change has taken place a stagnation of the 
bile is Hable to occur, and if calculi are formed within the 
gaU bladder they will in all probabiUty remain there, and their 
presence will be associated with few symptoms, since the absence 
of muscular tissue in the walls and duct of the viscus wiU 
favour their retention in the locality where they have been first 
formed. This theory offers a reasonable explanation of the fact 
that gall stones are much more common in the gall bladder of 
old people, and when they are present they are only occasionally 
accompanied by the appearance of symptoms of biliary colic. 

Brockbank ^ gives the following table of the frequency of the 
occurrence of gall stones in Manchester. For the sake of con- 
trast, Schroder's table is given as well : — 



Table I. (Manchester Post-mortems). 



Age. 


Total number of 
Post-mortems. 


Nmnber of Cases in which 
Gall Stones were found. 


Percentage. 


0-20 
21-30 
31-40 
41-50 
51-60 
61 and over 


67 
112 
180 
189 
128 

66 


2 
6 
6 
14 
12 
9 


2-9 
5-3 
3-3 
7-3 
9-3 
13-6 


Total . . 


742 


49 





Table II. — Schkodek (Strassburg Post-mortems). 



0-20 


82 


2 


2-4 


21-30 


188 


6 


3-2 


31-40 


209 


24 


11-5 


41-50 


252 


28 


11-1 


61-60 


161 


16 


9-9 


61 and over 


258 


65 


25-2 


Total . . 


1150 


141 





I Brockbank, "Gall Stones," London, 1896, p. 44. 
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Sex. Brookbank. Schroder. 

Males . 2-9 per cent, of all post-mortems. 4 '4 per cent, of all post-mortems. 
Females . 13'3 per cent, of all post-mortems. 20-6 per cent, of all post-mortems. 

PredisposiTig causes. — All those couditions which impede or 
obstruct the free flow of bile along the biliary passages favour 
the commencement of the formation of biliary calculi. The 
movements of respiration, especially those of the abdominal type, 
are important factors in the maintenance of the normal flow of 
bile along the bile ducts, both intra-hepatic and extra-hepatic ; 
hence it follows that when, owing to any cause, these movements 
are interfered with, the possibility of the formation of gall stones 
is increased. In pregnancy, for example, the free descent of the 
diaphragm is impeded, and the intra-abdominal pressure is 
increased, whilst in many cases the anatomical relations of the 
abdominal viscera are altered. The presence of an intra- 
abdominal tumour, such as a cyst of the kidney or of the ovary, 
■ acts in a similar manner. The tendency to the formation of 
biliary calculi in the female sex is also much increased by 
" tight-lacing " and sedentary habits. Many authors consider 
that this is the true explanation of the fact that gall stones 
are much more frequently met with in women than in men. In 
the majority of cases of women who suffer from gall stones, it 
is found that they have borne children and usually have had 
several pregnancies. The costal type of respiration, which is 
normal in the adult female, does not tend to cause compression 
of the liver to the same extent as the diaphragmatic movements 
in the male, and when this is associated with a tumour of 
the abdomen, which still further interferes with the free move- 
ments of the abdominal viscera, it seems probable that this 
combination of circumstances is one of the main predisposing 
causes in the formation of gall stones. In a similar manner the 
practice of wearing tightly-laced corsets appears to predispose 
to the development of a condition of cholelithiasis. In many of 
these cases the liver becomes constricted, and often a distinct 
furrow is formed upon its external surface which tends to divide 
the gland into two superimposed halves. All these causes act 
by inducing a condition of stasis of the bile within the biliary 
passages which favours the commencement of the formation of a 
calculus. Diseases of the intra-thoracic viscera, which tend to 
impede or slow the normal free movements of respiration, also 
act as predisposing causes. Age, as we have already seen, is an 
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important factor. The presence of distomata or ascarides in the 
hepatic system or in the alimentary canal increases the prob- 
ability of the development of gall stones, owing to the fact 
that these parasites may cause an obstruction to the free flow 
of bile, and may also be the means of introducing micro-organisms 
into the bile ducts. The presence of a foreign body in the 'gall 
bladder or in one of the larger bile ducts would also act as 
a predisposing cause. The existence of any pathological con- 
dition which tends to give rise to a temporary obstruction to the 
upper portion of the small intestine, may also, as we have seen, 
be an important factor in the formation of gall stones, owing 
to the possibility of the peristaltic movements of the intestine 
causing the contents of the duodenum to pass into the common 
bile duct through the aperture upon the biliary papilla. 

Cancer of the gall bladder has, by some authors, been said to 
be an important cause in the formation of gall stones ; but 
although this may be true in a small number of cases, it appears 
much more probable that the gall stones are the inducing cause 
of the carcinomatous condition. Cancer of the larger bile ducts 
may also be a cause of the formation of gall stones, owing to 
the obstruction to the free flow of bile which is induced, and 
also to the possibility of the occurrence of infection of the biliary, 
passages by organisms from the adjacent portion of the alimentary 
canal. In most cases of cancer, however, the calculi have been 
developed before the onset of the malignant disease, but it is 
possible, and even probable, in a few cases, that the occurrence of 
a cancerous affection of some portion of the biliary passages is 
followed by the development of gall stones (Fig. 29). 

Symptoms. — Biliary calculi may exist in the gall bladder, or 
occasionally in some portions of the bile ducts, without giving 
rise to the manifestation of any symptoms by which their exist- 
ence can be diagnosed or even surmised during life. Usually, the 
first symptoms to be noticed are the occurrence of pains in the 
upper portion and right side of the abdomen, in the right hypo- 
chondriac and epigastric regions. These pains may be only 
slight in character, and give rise to a more or less constant 
feeling of fulness and heaviness in the right hypochondrium, 
together with a dragging sensation over the hepatic area. In 
most cases, however, there occur sooner or later paroxysms of 
severe pain. The pain in these attacks is at first localised in 
the right hypochondriac or the epigastric region, from which 
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a little later it radiates forwards over the anterior area of the 
abdomen, and especially towards the umbilicus, and also back- 
wards towards the in- 
ferior angle of the 
right scapula. These 
paroxysms of pain may 
come on after taking 
some variety of physical 
exercise or after a 
meal, but in many 
cases they occur spon- 
taneously without being 
preceded by any ap- 
parent exciting cause. 
Usually they commence 
during the daytime 
when the patient is up 
and about, but it 
occasionally happens 
that the patient wakes 
in the night with a 
paroxysm. An attack 
of pain of this kind 
may last for several 
minutes or several 
hours, and in severe 
cases even longer ; but 
in most cases it is 
found to be of several 
hours' duration. The 
pains during an attack 
are often very severe, 
and may give rise to 
collapse or to sickness 
and vomiting. Fre- 
quently, when an attack 
of pain has lasted for 
a short time, a feeling 
of sickness followed by an attack of vomiting occurs, and 
then the paroxysm comes to a termination, and the patient 
is apparently well. These paroxysms of pain are often 




Fig. 29. — Carcinoma of the gall bladder (primary). 
Section through the liver and gall bladder of a man 
a;t. fifty-three. The gall bladder is greatly dimin- 
ished in size, and contains a calculus ; its walls are 
thickened and infiltrated with a malignant growth, 
which spreads into the adjoining liver tissue in all 
directions for about \\ to 2i in. At the time of the 
post-mortem examination the shrivelled gall bladder 
contained a milky, thin, mucoid fluid. The bile 
ducts (intra-liepatic) are enormously distended, and 
contained a thin, yellow fluid. The liver was ileeply 
jaundiced. Microscopically, the new growth con- 
sisted of fibrous tissue and alveoli lined with cubical 
epithelium. 
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called gall-stone colic, biliary colic, or hepatic colic. They 
may be single or repeated. They are caused by the passage 
of a calculus from the gall bladder into the cystic duct, and 
thence into the common bile duct or other portion of the biliary 
passages. When a calculus has been formed within the intra- 
hepatic ducts, an attack of biliary colic may be caused by the 
passage of the calculus downwards into a narrower portion of 
the biliary canal. In general it may be said that symptoms of 
biliary colic will appear when a calculus passes from one portion 
of the biliary system into another in which the lumen of the 
canal is somewhat narrower. In many cases, however, calculi 
have passed from the gall bladder along the cystic and common 
bile ducts into the alimentary canal, whence they have been 
voided per anum, and their presence has not been surmised until 
they have been discovered in the faeces, owing to an absence of any 
painful symptoms which might have indicated their existence. 
This condition appears to be more commonly met with in old 
people, in whom the muscular tissue of the walls of the bile ducts 
and the gall bladder has undergone a certain amount of de- 
generation. The calculus, in a certain number of cases, becomes 
arrested at some point in the course of the cystic or common 
bile duct, or even in one of the hepatic ducts, and according to 
the point of arrest there follows a train of symptoms which will 
be considered in detail later. 

Sickness. — A feeling of sickness and general malaise may 
occur, which is quite independent and distinct from a paroxysmal 
attack. It is usually associated with the occurrence of constant 
pains in the right hypochondrium, and is often dependent upon 
the irritation of calculi in the gall bladder, or is experienced when 
a calculus passes into the neck of the gall bladder, but which is 
too large to pass along the cystic duct. This symptom is much 
more common in old people who suffer from biMary calculi, and 
in whom the muscular tissue in the walls of the biliary system 
has undergone a certain amount of atrophy or degeneration. In 
many cases an intense feeling of nausea precedes the onset of an 
attack of vomiting. 

Vomiting. — An attack of vomiting often occurs towards the 
end of a paroxysm of biliary colic. The vomited matters are at 
first the contents of the stomach and then bile-stained material, 
and in rare cases it happens that a biliary calculus is found. In 
very rare cases, in which the vomiting is unusually persistent, 
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it may happen that the vomited matter has a stercoraceous 
odour. 

Gollaf&e,. — When the paroxysm of pain is very severe and 
protracted in duration, or the fit of vomiting very persistent, a 
condition of collapse, which is more or less marked according to 
the severity of the preceding attack, is the result. A certain 
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Fig. 30. — A portion of the right lolje of the liver with tlie gall bladder. The 
cystic duct and the gall bladder are both greatly distended, owing to the 
impaction of a calculus in the former. — St. Barth. Hasp. Museum. 



amount of collapse is the usual sequence of a paroxysm of biliary 
colic, the patient becoming weak and prostrated, with a small 
feeble pulse, a cold clammy skin, and a lowered temperature. 
Mayo Eobson^ has recorded a case in which the patient died 
from the collapse which was induced by a protracted and severe 

1 Mayo Eobson, "Gall Stones," 1892. 
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paroxysm of pain due to a gall stone. After death a calculus 
was discovered to be half expelled from the common bile duct 
into the duodenum, and still grasped by the ring of muscular 
tissue in the terminal portion of the wall of the common bile 
duct. Cases of this kind are, however, exceedingly uncommon. . 

Calculi in the fceces. — If the stools of a patient are examined 
after the occurrence of an attack of biliary cohc, it occasionally 
happens that small or large calculi are found in the excreta, 
which have been passed per anum. In order to find these calculi, 
the excreta should be mixed with a weak solution of carbolic acid 
in water, then well mixed up, and finally passed through a fine 
wire sieve, of which the meshes are about one-twelfth of an 
inch square. When calculi are found after an examination of 
this kind, their composition and structure should be carefully 
ascertained, so as to make certain of their exact nature and 
character. In many cases, after an attack of colic, no calculi 
can be found in the faeces. This is due to the fact that the 
calculi which have been the cause of the pain have either become 
lodged or arrested in some part of the biliary system or aliment- 
ary canal, or the calculus may have slipped back from the cystic 
duct into the cavity of the gall bladder. In other cases, where 
the calculi are small and friable, they may have undergone dis- 
integration in the alimentary canal, before they have arrived at 
the anus. 

Jaundice. — When a biliary calculus becomes impacted in the 
common bile duct, an obstruction is produced to the flow of bile 
along this channel, and consequently into the alimentary canal ; 
and if the obstruction is either complete or almost complete, it 
gives rise to the development of an attack of jaundice. In 
these cases the conjunctivae become stained yellow, and soon 
afterwards the skin acquires a similar tint, whilst the urine is 
deep coloured, owing to the presence in this excretion of a certain 
amount of bile pigment. In the majority of patients who suffer 
from gall stones which become arrested in the common bile duct 
and give rise to an attack of jaundice, the discoloration of the 
skin lasts for several days after the paroxysm of pain has ceased, 
while in those cases in which the calculus remains impacted, it 
may last for a very long time. In rare cases, it may happen 
that an attack of jaundice occurs in connection with and as the 
result of the impaction of the biliary calculus, without being 
preceded by or associated with an attack of colic. This con- 
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dition is much more commonly met with in old people, and is of 
very rare occurrence in young persons who are the subjects of 
gall stones. The usual course of events, however, is an attack 
of severe pain or biliary colic, followed immediately by the 
development of symptoms of jaundice, which may be more or 
less intense according to the extent and duration of the 
obstruction to the flow of bile along the common bile duct into 
the duodenum. In these cases the calculus becomes impacted 
either in the common bile duct or in the hepatic duct, and causes 
a temporary obliteration of the lumen of the bile canal. The bile 
which continues to be secreted by the liver after the occurrence 
of the obstruction, collects in that portion of the canal which is 
proximal to the seat of impaction, and when the intra-hepatic 
pressure and the pressure within the bile duct have arisen to a 
certain height, the bile passes into the lymphatic vessels of the 
liver, by which it is carried into the thoracic duct and thence 
into the general blood circulation, whence it is partially deposited 
in the skin and conjunctivse, and partially excreted by the 
kidneys to be got rid of with the urine. The faeces in this class 
of case become clay-coloured, owing to the absence of bile-colour- 
ing matters; they undergo decomposition, and have a very foul 
odour ; whilst constipation, which may alternate with occasional 
attacks of diarrhoea, becomes a prominent symptom. In those 
patients in whom the obstruction within the biliary canal is 
only partial the faeces retain their normal colour, a condition 
which also obtains when the obstruction is in the common bile 
duct, and there is at the same time a fistulous communication 
between the cavity of the gall bladder and the lumen of the 
adjacent portion of the alimentary canal. This sequence of 
events, namely, the occurrence of paroxysmal attacks of biliary 
colic, followed by the development of jaundice and its accompany- 
ing symptoms, is very suggestive and evefn diagnostic of the 
presence of biliary calculi. When the calculus becomes impacted 
in the cystic duct, jaundice does not usually appear, owing to the 
non-interference with the course of the bile from the liver to 
the duodenum ; but it may happen, when an obstruction of this 
kind occurs, that pressure is exerted upon the common bile duct 
from without, and jaundice results. Some authors have 
attempted to divide cases of cholelithiasis into two main classes, 
according to the occurrence or non-occurrence of jaundice. This 
subdivision appears to be very artificial, and as it does not 

15 
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serve any practical purpose it is not adopted. A subdivision 
of this kind may be of some use in establishing a diagnosis in 
difficult cases, and on this account it will be referred to again 
later. 

Temperature. — It occasionally happens in cases of biliary 
colic which are associated with the appearance of jaundice, that 
an ague-like temperature develops which resembles in many 
respects an attack of so-called urethral fever. In these patients 
a rigor occurs soon after the termination of an attack of colic, 
the temperature rises to 103° F. or more, the rigor lasting for a 
variable length of time, but generally being of short duration. 
The occurrence of a rigor of this nature is followed by a fall in 
the body temperature, and the manifestation of symptoms of 
prostration from which the patient soon recovers, only, how- 
ever, to suffer at a later period from successive similar attacks. 
These rigors may occur without the development of jaundice, 
but they are much more common in those cases in which 
jaundice is a prominent symptom. As regards the pathology of 
this condition, little that is definite appears to be known. 
Some authors such as Charcot^ have maintained that the 
fever was due to the absorption of some kind of ferment, which 
had been produced as the result of the pathological changes 
occurring in the biliary passages, whilst Murchison^ and Ord 
think that it is nervous in character, and is due to irritation of 
the mucous membrane of the common bile duct by the presence 
of the calculus. From recent observations which have been 
made concerning this subject, it appears probable that in most 
cases of "hepatic fever," occurring in connection with the 
impaction of a biliary calculus in some portion of the cystic 
duct or the common bile duct, the intermittent fever is 
dependent upon a septic condition which follows an ulceration 
at the seat of impaction, owing to absorption of septic micro- 
organisms or their chemical products into the blood stream. 
In some cases the B. coli commune has been shown to be present, 
and in others, either the streptococcus pyogenes or a variety of 
staphylococcus, and in others a pneumococcus. The staphylococcus 
was found to be present in the blood of the patient in one case 
of this kind which was examined by Ortner. Septic endocarditis 
has been induced in several cases of this nature, and the 

1 Charcot, "Le9ons sur les maladies du Foie," Paris, 1877. 

2 Murchison, " Lectures on Diseases of Liver," 1888, 3rd edition. 
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patient has died. Enlargement of the spleen is not uncommonly 
met with in these patients, in the later stages. Ortneri 
classifies cases of cholelithiasis into the aseptic variety and the 
septic variety, placing in the former class those cases of gall 
stones which are not associated with septic complications, and in 
the latter those in which septic processes either commence in 
the gall passages or affect them secondarily. The septic group of 
cases is much more likely to be followed by severe and even 
fatal complications than the aseptic ones. When a calculus 
becomes impacted in the common bile duct, it is most commonly 
arrested immediately above the ampulla of Vater, which is 
situated just above the aperture into the duodenum. Two con- 
ditions may arise as the result of the arrest of the calculus ; 
either a catarrhal condition of the biliary passages, which 
has fairly-defined symptoms, with ague-like attacks, rigors, 
fever, etc., which are intermittent in character and are often 
repeated, or biliary obstruction which is associated with the 
development of a suppurative condition of the bile ducts. When 
this latter condition occurs, the fever is in most cases of a 
remittent type. 

If the hepatic region of a patient who is suffering from 
cholelithiasis be examined, the liver in some cases is found to be 
tender to palpation and slightly enlarged, so as to project for a 
short distance below the right chondral margin ; but much more 
commonly it is possible to feel a localised swelling situated 
behind the ninth or tenth costal cartilages of the right side. 
This swelling tends to extend downwards and forwards towards 
the umbilicus, or along a line which is drawn from the ninth 
costal cartilage of the right side to a point one-third of the way 
from the pubic spine, to the anterior-superior iliac spine of the 
same side. The swelling is smooth and rounded, larger below 
than above, moves with respiration, descending during each 
inspiration and ascending during each expiration, and can be 
moved laterally by pressure with the examining fingers ; it is 
dull to percussion, and on auscultation nothing is audible. In 
order to palpate the abdominal region, the patient should be 
directed to lie upon his back, and with the knees in a slightly 
flexed position. Then he should be told to breathe quietly, and 
the palpating hand should be laid flat upon the abdominal wall over 
the hepatic area, and pressure gradually increased, especially at 

1 Ortner, "Zur Klinik der Cholelithiasis," 1894. 
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the tips of the fingers. In this manner, if there is any enlarge- 
ment in the hepatic region, it can in most cases 
be easily felt. If, however, nothing can be 
ascertained by this method of examination, the 
patient may be directed to sit up and bend the 
body slightly forwards (breathing as before). 
The hand should now be applied to the hepatic 
region, and pressure gradually exerted with the 
fingers. In this way it is often possible to 
palpate swellings in the region of the gall 
bladder which cannot otherwise be made out. 
It is possible in many patients, especially in 
women with thin and lax abdominal walls, to 
feel the normal notch in the anterior-inferior 
border of the liver, at the bottom of which lies 
the fundus of the non-distended gall bladder. 
If both these methods fail to detect any ab- 
normal condition, it will then be advisable to 
amesthetise the patient and to make an 
examination of the abdomen. When the gall 
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KiG. .31. — Total ob- 
literation of the 
lumen of the gall 
bladder by a cal- 
culus. A gall 
blaililer, cystic 
duct, and com- 
uiou bile duct. 
The cavity of the 
gall bladder is 
entirely filled by 
a large single cal- 
culus. The canal 
of the cystic duct 
is rather narrow, 
bnt that of the 
c m ni on bile 
dnct is dilated. 



by the 



bladder is the seat of an enlargement in a case 
of cholelithiasis, the swelling may be due either 
to a large collection of calculi, which completely 
fills the organ and distends it beyond its normal 
size, or to an accumulation of fluid in its 
interior, which fluid may be the secretion of the 
liver, that is to say, ordinary bile ; or it may be 
purulent in character, owing to the establish- 
ment of a septic process ; or, again, it may be 
due to an accumulation of calculi, together with 
bile or purulent fluid, or both. If the calculus 
which is the cause of the enlargement is 
arrested in the common bile duct, it does not 
necessarily follow that the gall bladder will 
become dilated, since in some of these cases it 
is found that the bile which is secreted accumul- 
ates in the common bile duct and the hepatic 
ducts, and does not pass along the cystic duct 
to the gall bladder. In these cases the passage of 
the Ijile to the gall bladder appears to be prevented 
irrangement of the spiral valve in the interior of the 
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cystic duct. When a calculus becomes arrested in the cystic 
duct, and a complete obliteration of the lumen of this canal 
results, the gall bladder usually becomes enlarged and dilated on 
account of accumulation of mucus (pseudo-mucus) in its interior. 
This substance has been secreted by the mucus glands which are 




Fig. 32.— Encysted calculus of neck of gall bladder and commencement of 
cystic duct ; portion of liver and gall bladder. The gall bladder is con- 
siderably dilated, and contains in its interior a large oval-sliaped calculus. 
The region of the neck of the viscus and the commencement of the cystic 
duct are dilated, and surrounded by thickened inflammatory tissue. In 
the interior of this dilated portion there is a large rounded calculus, firmly 
embedded in the surrounding tissue. 



found in the mucous membrane lining the gall bladder. In other 
cases of this kind the mucous membrane of the cystic duct and 
the impacted calculus form a kind of ball-valve, which allows 
bile to pass from the cystic duct into the gall bladder, but does 
not allow the fluid to pass in the reverse direction. When a 



230 CHOLELITHIASIS. 

swelling is felt in the abdomen, which is due to an enlargement 
of the gall bladder, it is attached above, and has the characters 
which have already been mentioned. The swelling may or may 
not show signs of fluctuation, according to whether the contents 
of the distended viscus are solid or fluid ; in most cases there 
is a certain amount of fluid, and it only occasionally happens 
that the swelling is composed entirely of calculi. "When the 
distended gall bladder is filled with fluid, it is not always 
possible to obtain definite evidence of fluctuation, owing to the 
tenseness of the dilated viscus. When there are calculi only, no 
evidence of fluctuation will be obtainable. It occasionally 
happens that a large calculus of the gall bladder passes into the 
lumen of the adjacent portion of the alimentary canal, owing to 
the formation of a fistulous communication between the two 
viscera by a process of ulceration, without giving rise to 
symptoms of biliary colic or any other train of symptoms by 
which the pathological condition can be diagnosed. This fact 
must be remembered in considering any case of intestinal 
obstruction in which the diagnosis is not clear or apparent, and 
the region of the gall bladder should be examined in order to 
ascertain whether there are signs to be felt which may be of use 
in establishing a correct diagnosis. If a gall stone is small 
enough to pass along the common bile duct into the duodenum, 
it is very unlikely that it will become a cause of intestinal 
obstruction. 

DiagTWsis.- — The most important symptoms which point to the 
existence of biliary calculi are the occurrence of . paroxysmal 
attacks of lancinating pains in the abdomen, accompanied by a 
feeling of sickness, and terminating usually in a fit of vomiting. 
The pains are most marked in the hypochondriac region, especi- 
ally the right, and radiate from there downwards towards the 
umbilical region, and backwards towards the inferior angle of the 
right scapula. The duration of the attack may be, as we have 
already seen, a few days or a few hours. When jaundice occurs, 
it is an important symptom, and usually comes on from twelve to 
thirty-six hours after the occurrence of the paroxysm of pain. 
Jaundice does not occur, however, in those cases in which the 
calculus becomes impacted in the cystic duct, • or in which it 
passes back again into the gall bladder, whilst, if the obstruction 
in the common bile duct or the hepatic duct is not complete, no 
jaundice occurs. When jaundice is present, it points, in those 
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cases in which it occurs in connection with an attack of coHc, to 
the existence of an obstruction in the common bile duct or the 
hepatic duct. The attack of jaundice is variable in intensity 
and usually transient in its duration. It may, however, be per- 
sistent and last for several months, in which case the possibility 
of the occurrence of carcinoma of the bile ducts or the gall 
bladder may be suspected, and an attempt should be made to 
discover its existence. If a case of jaundice last for several 
years, especially if it has been preceded by transient attacks, it 
is probable that it is due to an impacted gall stone, or to a con- 
dition of fibrous constriction of the common bile duct or some 
other part of the biliary system, which has resulted from the 
ulceration caused by an impacted gall stone. If calculi are 
passed along with the faeces or vomited, and these bodies have 
the structure and composition of biliary concretions, the diagnosis 
becomes established. Collapse and exhaustion are symptoms 
which follow the attacks of pain and vomiting, and if they are 
severe, they usually indicate the presence of biliary calculi. 
Biliary colic can in most cases be distinguished from renal colic, 
which is due to the passage of a calculus along the right ureter, 
by. the fact that in the latter case the pain radiates downwards 
along the right loin to the region of the pelvis or the thigh, and 
is associated with the occurrence of symptoms of vesical mischief 
and pathological conditions of the urine. In the colic which is 
dependent upon lead poisoning, chronic constipation and a blue 
line upon the gums point to the nature of the affection, whilst 
the symptoms usually disappear under the treatment appropriate 
for this disease. In gastric affections, such as an ulcer of the 
stomach or dyspepsia, the pain is most intense on the left side 
of the abdomen, and is accentuated by taking food. The 
paroxysms of biliary cohc, when they occur in relation to a 
meal, usually come on several hours after food has been taken. 
In cases of cancer of the head of the pancreas, involving the 
common bile duct, a tumour can occasionally be felt in the 
posterior part of the abdominal cavity in the region of the pan- 
creas, which is fixed in position and does not ascend and descend 
synchronously with the movements of respiration. In these 
cases persistent jaundice is almost invariably met with. When 
persistent jaundice is present and is not associated with the 
occurrence of periodic attacks of pain or rise of temperature, 
especially if rapid loss of flesh is also present, it is probable that 
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malignant disease of the biliary ducts, the gall bladder, or the 
liver, is under consideration. Membranous enteritis may give 
rise to a train of symptoms which, in many respects, are similar 
to those caused by the presence of biliary calculi. If the faeces 
are examined in these cases, casts or flakes of false membrane 
may be discovered, which will serve to indicate the true nature 
of the affection, and hence enable the surgeon to discriminate 
between the two diseases. In abscess of the liver the attacks of 
pain are not so severe as in cases of biliary colic, and they do 
not occur in paroxysms or radiate over the abdominal area in the 
same manner or so extensively as is the case in the latter class 
of affections. The passage of an ascaris (or lumbricoid worm) 
from the duodenum into the common bile duct gives rise to the 
appearance of a series of symptoms exactly similar to those due 
to a severe attack of biliary colic, and cannot usually be distin- 
guished from them ; but this condition is usually met with in 
young people, and at this time of life gall stones are not common, 
whilst the individual affected may give a history of having, at a 
previous period, passed one or more of these parasites, either per 
rectum along with the faeces, or by the mouth during an attack 
of vomiting. The presence of a hydatid tumour in the liver, 
which has burst into the hepatic duct or the common bUe duct, 
and the passage along these canals of some of the daughter cysts 
or portions of the membrane, will give rise to paroxysms of pain 
resembling those due to the passage of a biliary calculus. This 
pathological condition may possibly be distinguished by the fact 
that there have been symptoms of the previous existence of a 
fluctuating hepatic tumour which has suddenly diminished in size, 
and by the presence in the faeces of booklets and portions of the 
membrane which formed the wall of the parasitic cyst. In order 
to distinguish a tumour which has arisen in connection with the 
gall bladder from cases of renal, suprarenal, or ovarian tumour, 
it may be requisite to apply what has been called " Ziemssen's 
test." This is carried out by injecting a quantity of air per 
anum, sufficient to dilate the rectum, the sigmoid flexure, and the 
colon, and then percussing the region of the tumour. If, as a 
result of this procedure, the tumour is pushed upwards towards 
the thorax and the area of marked resonance is below it, then, in 
all probability, it is either hepatic or in connection with the gall 
bladder ; whilst, if it is pushed downwards and backwards, and 
the area of increased resonance is above, it becomes very probable 
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that the tumour has no connection with the liver, the gall 
bladder, or the biliary ducts. Some surgeons have advised that 
the swelling should be punctured with a small trocar or an 
aspirating needle, in order to determine the nature of the tumour 
and the character of its contents if it is fluid. This proceeding 
is, in most cases, not justifiable, since the aperture of puncture is 
liable to leak subsequently, and the contents of the swelling escape 
into the peritoneal cavity and set up a peritonitis which may 
prove to be fatal. Sounding with a needle, a method which has 
been recommended, is a very dangerous procedure, and ought 
never to be resorted to. If it is requisite to explore a swelling 
which is situated in the region of the gall bladder, and which is 
probably an enlargement of that viscus, in order to be able to 
make a diagnosis or to clear up the nature of an obscure case, 
it is far safer to make a small incision over the swelling, either 
in the middle line or in the right linea semilunaris just below 
the ninth costal cartilage, through the anterior abdominal wall, 
and large enough to admit the finger, and through this to make 
a digital examination. This can be done without submitting the 
patient to any serious risk, whilst the surgeon is not working 

■ in the dark as is the case when a long exploring needle is being 
used. When an examination of this kind is being made through 
a small wound in the anterior abdominal wall, it is advisable to 
examine first the region of the gall bladder, next the cystic duct 
and the portal fissure of the liver, then the gastro-hepatic 
omentum, the region of the duodenum, and the head of the 
pancreas. 

Complications and sequelae. — The presence of biliary calculi in 
the excretory ducts of the liver may give rise to symptoms 
which may be used artificially to divide the cases into two main 
groups. We haye already seen that some authors have divided 
them into groups according to the presence or absence of 
jaundice, whilst others have divided them according to the 
presence or absence of septic processes. It is proposed to divide 
them into two main groups according to the occurrence of 
paroxysms of biliary colic. It must be remembered, however, 
that this is a purely artificial division, and is only made for 

clinical purposes. 

In the first group are included all those . cases in which 

calculi are present in the gall bladder, and in which periodical 

attacks of pain occur, owing to the passage of a stone from the 
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gall bladder into the duodenum. These cases are characterised 
by t)ie occurrence of attacks of biliary colic, which may be slight 
or severe and accompanied by sickness and vomiting, but since 
the calculus does not become impacted in the ducts, jaundice 
does not occur in most cases. After a calculus has passed along 
the bile duct to the duodenum, the patient recovers, and no 
further symptoms develop until another calculus passes along 
the ducts towards the duodenum. If all the calculi which have 
been formed in the gall bladder are extruded in this manner, the 
patient may completely recover from the attack of cholelithiasis, 
but it often happens that, sooner or later, a larger calculus 
passes from the gall bladder into the cystic duct, becomes 
arrested, and then causes symptoms which justify the inclusion 
of the case in the next group. In some of these cases the gall 
stone gives rise to an inflammatory condition in the walls of the 
gall bladder, which persists for some time after the calculus has 
passed into the duodenum, and is followed by the formation of 
a number of adhesions between the gall bladder and the adjacent 
portion of the abdominal wall, or one of the neighbouring 
abdominal viscera. When these adhesions have been formed, 
they are liable to cause the appearance of symptoms which 
resemble to a certain extent those due to the presence of gall 
stones themselves within the gall bladder. Usually, however, 
the symptoms which are dependent upon these adhesions are 
not so severe in character as those which are due to the 
presence of calculi, and they do not cause attacks of true 
biliary colic. 

In the second group are included the remaining varieties of 
cases. This group comprises a considerable number of allied 
pathological conditions, which may be classified as follows, 
namely — 

(a) Gases in which impaction of a calculus takes place in some- 
part of its passage from the gall Uadder to the duodenum. — This 
impaction may take place in the following situations, namely, 
(a) the neck of the gall bladder; (6) some part of the cystic 
duct ; (c) in the common bile duct, usually at the ampulla of. 
Vater; {d) the hepatic duct, in which case the calculus has 
passed backwards towards the liver. The nature of the impac- 
tion may be such as to give rise to either partial or complete 
obliteration of the lumen of the duct, and consequently partial 
or complete obstruction to the flow of bile along the affected 
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portion of the biliaiy canal. In those cases in wliich the cystic 
duct is the seat of the impaction, and the obstruction is complete, 
the gall bladder usually becomes dilated and distended owing to 
an accumulation of mucus, which is secreted by the glands lying 
in the membrane which forms the internal lining of the gall 
bladder. As a result of this accumulation of mucus the viscus 
may attain considerable dimensions, and may occupy the greater 




Fig. 3.3.— Enlarged gall bladder of a woman, the lower extremity of which 
passed through the right femoral ring and formed the contents of the sac 
of a right femoral hernia, a, part of gall bladder which occupied hernial 
sac. — St. Barth. Hosp. Museum. 

part of the cavity of the abdomen. Usually, however, it does 
not extend beyond the umbilicus. Fig. 33 is an illustration of 
a gall bladder, the fundus of which occupied the sac of a right 
femoral hernia. The enlargement of the gall bladder was not 
discovered until an operation was performed. In these cases the 
colouring matter which was present in the bile contained within 
the gall bladder, at the time of the establishment of the obstruc- 
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tion, becomes absorbed, and the contents of the distended organ 
have the appearance of pure mucoid fluid. If the calculus 
becomes impacted in the common bile duct, or in the common 
hepatic duct, and the obstruction is complete, there will be an 
accumulation of bile in those portions of the bile ducts which are 
proximal to the seat of impaction, and this will be followed by 
the development of jaundice. If, however, the obstruction is 




Fig. 34. — Section of a liver .showing the intra-hepatic bile ducts enormously 
dilated, the result of obliteration of the lumen of the common bile duct by 
a calculus. 

located in the common bile duct, and owing to a previous 
process of ulceration, by means of which a calculus has passed 
from the gall bladder or the cystic duct into the adjacent 
portion of the alimentary canal, a fistula has been established, 
then there may be no symptoms beyond those which are due to 
the irritation caused by the presence of the calculus in the 
common bile duct. The gall bladder does not usually become 
dilated in cases of obstruction of the common bile duct, owing to 
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the presence of the spiral valve in the interior of the cystic duct, 
which tends to prevent the easy passage of fluid along it towards 
the gall bladder when the bile is under a high pressure. When 
the common hepatic duct is the seat of the impaction of the 
calculus, the gall bladder never becomes distended, unless a 
second stone is lodged in the cystic duct. 

(6) Cases in which impaction of a calculus occurs in some 
portion of the hile ducts, and is followed hy the development of an 
infective suppurative inflammation of the mucous membrane which, 
lines the interior of the biliary passages. — As a result of a septic 
process of this kind, the following different but closely allied 
conditions may be induced — {a) inflammation of the gall bladder 
and the bile ducts ; (&) empyema of the gall bladder ; (c) hepatic 
abscess ; (d) abscesses in the structures which are in the im- 
mediate neighbourhood of the gall bladder or bile ducts; (e) 
acute suppurative general peritonitis ; (/) perforation of the gall 
bladder or one of the bile ducts, and passage of the gall stone 
and the inflammatory products into the peritoneal cavity. These 
cases may be called the septic class, and they are in most 
instances due to the formation of one or more ulcers of the 
mucous membrane of that portion of the bile duct in which the 
calculus is located ; subsequently this becomes the seat of a septic 
process owing to the absorption of some form of suppurative 
micro-organism which has obtained an entrance into the bile 
passages from the alimentary canal. The micro-organisms which 
have been found in cases of this kind are Streptococcus 
pyogenes, Staphylococcus pyogenes aureus, B. coli commune, and 
the Biplococcus pneumonice. When the inflammatory pro- 
cess is limited to the mucous membrane of the bile ducts, 
a condition of angiocholitis is established, which may extend to 
the liver and cause the development of a hepatic abscess, or 
through the walls of the bile canals into the adjacent tissues and 
give rise to the formation of localised abscesses, or to a general 
peritonitis. In those cases in which the calculus becomes 
impacted in the cystic duct, and a septic condition follows, the 
gall bladder may become distended owing to an accumulation of 
purulent matter in its interior, a condition which is called 
empyema of the gall bladder. In other cases the septic process 
gives rise to ulceration of the biliary passages, especially in the 
neighbourhood of the impacted calculus ; perforation takes place 
with escape of pus, and the calculus passes either into the 
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peritoneal cavity or into the adjacent tissues. All these cases are 
characterised by the appearance of changes in the temperature, 
such as have been described above. 

(c) Ulceration of the walls of the gall Uadder or one of the 
bile ducts, followed by adhesion to a neighbouring portion of the 
alimentary canal — duodenum, colon, small intestines, stomach — and 
perforation into the lumen of the gut, with passage of the calculus 
into the alimentary canal, and the establishment of an internal 
biliary fistula. — In many of these cases the symptoms which 
accompany the passage of a calculus into the alimentary canal 
are very indefinite, and do not permit of a diagnosis of the 
pathological condition being made. It happens occasionally 
that large biliary calculi are passed per anum without being 
preceded by the occurrence of any symptoms suggestive of the 
existence of gall stones. In other cases, vague abdominal pains 
have been noticed. In these cases the fistulse which are 
established as the result of inflammatory processes, usually close 
spontaneously after a short time, if there is no obstruction to 
the flow of bile along the common bile duct. 

(d) Cases in which intestinal obstruction occurs owing to the 
impaction of a gall stone in some part of the alimentary canal. — 
This condition may be caused by the passage of a calculus into 
the duodenum through the opening of the common bile duct 
after this has been dilated, or by the passage of the calculus 
through an abnormal opening which has been produced by a 
process of ulceration, such as has been described above. It 
rarely happens that a gall stone which has passed into the 
duodenum through the normal opening of the bile duct, causes 
an obstruction in the intestine, and it may be said that in 
nearly all cases of obstruction of the intestine which are due 
to the impaction of a gall stone, the calculus has obtained an 
entrance into the alimentary canal through an internal biliary 
fistula which has been induced by a process of ulceration and 
perforation, preceded by the formation of adhesions between the 
gall bladder or ope of the bile ducts and a portion of the 
intestine. It is difficult to diagnose a case of intestinal 
obstruction as being due to this cause, but this subject will be 
dealt with in greater detail later (Chap. XXIII.). 

(e) Cases in which adhesions are formed between an inflamed 
gall bladder and the posterior aspect of the adjacent portion of 
the anterior abdominal wall, which condition is followed by the 
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development of an abscess which points on the surface of the body, 
and may burst spontaneously, discharging pus and gall stones, and 
leaving an external biliary fistula. — This condition will be dis- 
cussed in the chapter on Biliary Fistulse (Chap. XXII.). 

(/) Gases in which inflammation of the gall bladder occurs 
and is followed by desiccation of the pus and conversion of the gall 
bladder into a mass of fibrous tissue or into a calcareous nodule. — • 
This condition is associated with indefinite symptoms, and it is 
almost impossible to diagnose its existence until an examination 
of the part is made, either during a surgical operation or post- 
mortem. 

(^) Cases in which a localised ulceration of some part of the 
mucous membrane lining the bile ducts is produced, owing to the 
presence of an impacted calculus, which calculus has passed 
onwards into the duodenum, and this condition of ulceration is 
followed by cicatrisation of the affected area, and a stricture of the 
lumen of the duct results. — From this condition a train of 
symptoms may arise which are similar to those due to the 
presence of an impacted calculus, but they come on much more 
slowly, and are not usually associated with the occurrence of 
attacks of severe biliary colic. In the early stages of this 
condition, however, there are symptoms of hepatic colic depend- 
ent upon the impaction of a calculus which has been the cause 
of the ulceration. The jaundice which results from an obstruc- 
tion of this kind may develop more slowly than in cases of 
impaction of a calculus, but this is a distinction upon which 
little reliance can be placed, since the jaundice which is due to 
the obstruction caused by the calculus may run into that due 
to the stricture. 

(h) Gases in which the continued irritation of the mucous 
membrane of the gall bladder, or some portion of the biliary ducts, 
is succeeded by the development of a carcinomatous affection which 
may involve either the gall bladder or one of the bile ducts. — The 
symptoms associated with these conditions are given in the 
chapters on malignant disease of the biliary system. Some 
authors think that most cases of cancer of the gall bladder or 
the bile duets are due to the irritation which is produced by 
the presence of calculi, whilst others maintain that the gall 
stones are due to the presence of the cancerous affection. 
EiedeP of Jena has recently described an inflammatory condition 

1 Riedel, Berl. Min. Wchnschr, 1896, Nos. 1 and 2. 
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of that portion of the pancreas adjacent to the lower part of 
the common bile duct, which he thinks is dependent upon or 
caused by the irritation due to the presence of one or more 
gall stones in the common bile duct, especially in the ampulla 
of Vater, or the opening of the duct into the duodenum. The 
calculus apparently first establishes an inflammatory condition of 
the wall of that portion of the duct in which it lies, and then 
this inflammation spreads to the pancreas by direct extension, 
a process which is rendered easy by the circumstance that in a 
number of cases the lower segment of the common bile duct 
perforates the substance of the head of the pancreas in its course 
to the second part of the duodenum. The inflammation gives 
rise to an interstitial infiltration of the affected portion of the 
gland, and results in the formation of hard nodules or masses 
of fibrous tissue which have undergone contraction. It occasion- 
ally happens in this class of case that the head of the pancreas 
becomes generally enlarged, and acquires appearances which are 
suggestive of carcinoma. An inflammation of the head of the 
pancreas may be met with in cholelithiasis, when no trace of 
the presence of calculi can be found in the lower segment of 
the common bile duct. It is probable, when this condition 
occurs, that a calculus has been arrested in the region of the 
ampulla of Vater, and, having caused an inflammation, has then 
passed onwards into the duodenum and been evacuated with the 
fgeces. Eiedel has recorded three cases of pancreatitis due to 
cholelithiasis, which he submitted to operation ; two recovered, 
and one terminated fatally. 

Treatment. — The treatment of cases of cholelithiasis has to 
be considered under two distinct headings — {a) medical and 
general therapeutical measures ; and (6) operative procedures, 
(a) The indications for the adoption of a course of medical 
treatment differ according to whether the patient is suffering 
from a paroxysm of biliary colic, or whether he is seen during 
a quiescent interval. In the former case it is essential that an 
attempt should be made to relieve the pain and to induce the 
calculus to pass onwards into the duodenum. When the patient 
is suffering from an attack of colic, placing the sufferer in a 
hot bath, or the application of hot fomentations to the hepatic 
region, may afford temporary benefit, and also by causing a 
relaxation of the tissues may facilitate the onward passage of 
the calculus into the duodenum. In many cases it is found that 
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a subcutaneous injection of \ gr. of hydrochlorate of morphine 
affords considerable relief. It may be requisite to repeat this 
dose. Some authors have objected to the use of morphine, since 
they say that it causes a diminution in the amount of bile which 
is secreted by the liver ; this objection, however, can be got over 
by combining the morphia with x\is gi'- of sulphate of atrophine. 
When there is no vomiting it may be advisable to give morphia 
by the mouth. If the paroxysm of colic is very severe, and does 
not yield to any of the above measures, it is advised that the in- 
halation of chloroform should be tried. Burney Yeo^ recommends 
the administration by the mouth of large quantities of warm 
water, in which a small quantity of sodium bicarbonate and 
sodium salicylate has been dissolved. He says that this is 
especially useful when morphia has been given, since it increases 
the flow of the bile, and hence helps to expel the calculus along 
the bile ducts which have been relaxed by the morphine. Olive 
oil has been given with the object of relieving an attack of 
biliary colic and also of preventing the recurrrence of these 
attacks. The amount of oil which has been given for a dose 
has varied between 5 and 12 ounces. Willemin^ and Sde^ 
have reported cases which have apparently derived considerable 
benefit from this method of treatment. Other observers have, 
however, failed to obtain any good results from the employment 
of this remedial agent. Glycerine, in doses of a half to one 
ounce, has been given by Ferrand,* and he declares that it has 
given good results. When a paroxysm has passed off, rest in 
bed should be combined with the application of warmth and the 
internal administration of some stimulant, such as brandy, ether, 
or strychnine, in order to restore the patient from the state of 
collapse and exhaustion which follows the attack of pain. The 
removal, absorption, and soljition of gall stones which are 
already present appears to be almost impossible by therapeutic 
measures. Some authorities have advised the internal adminis- 
tration of belladonna, podophyllin, or olive oil, as remedies which 
will cure gall stones. There is, however, very little evidence of 
the value of these drugs. If there are only a few small calculi 
present in the gall bladder, they may possibly be passed spon- 

1 Burney Yeo, "Manual of Therapeutics," 1895, vol. 11. 

2 Willemin, "Des coliques hdpatiques," Paris, 1891. 

s S4e, " Meclicaments cholagogues," Med. mod., Paris, Jan. 23, 1890, p. 88. 
4 Perrand, Semaine mid., Paris, March 9, 1892, p. 96. 
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taneously or with the aid of the drugs mentioned above. Courses 
of mineral waters, especially those of Carlsbad, in many instances 
appear to have facilitated the expulsion of gall stones. The 
water of Carlsbad is a purgative and a cholagogue, and it tends 
to cause a relaxation of the walls of the bile ducts, and at the 
same time increases the flow of bile. It often happens in 
patients who are suffering from cholelithiasis, and who undergo 
the course of treatment at Carlsbad, that a few days after the 
commencement of the treatment an attack of biliary colic occurs, 
owing to the passage of a gall stone into the bile ducts. Other 
waters have also been recommended, such as Wiesbaden, Ems, 
Vichy, Marienbad, Neuenahr, Kissingen, and Homburg, but most 
of these do not appear to be so efficacious as those of Carlsbad. 
A course of treatment which is similar to that of Carlsbad may 
be carried out at home, if the patient will take the imported 
Carlsbad water and carry out the directions for the mode of 
living. 

The formation of gall stones may be prevented in great 
measure by attention to the diet, exercise, and the general 
hygienic condition of the patient. A moderate amount of 
alcohol only should be allowed, whilst all indigestible foods 
should be strictly forbidden. The bowels should be kept freely 
open by the administration of alkalies and aloes ; Carlsbad salts 
or sodium sulphate being also used for this purpose. A fair 
amount of gentle physical exercise should also be enforced, and 
if the patient be a woman attention should be paid to tight- 
fitting corsets or any form of dress which may press upon the 
hepatic region and impede the normal free movements of re- 
spiration. Massage of the abdomen has been recommended as 
a measure which facilitates the expulsion of calculi from the gall 
bladder or the biliary ducts. This is not to be advised, owing 
to the uncertainty of its effects and to the fact that ulceration 
or perforation of the walls of the gall bladder or of the bile 
ducts may be and has been induced. AU the above measures, 
however, can only be regarded as palliative or preventative 
methods of treatment ; and in a considerable number of patients 
it is necessary, in order to cure the patient of the diseased con- 
dition which is dependent upon the cholelithiasis, to have recourse 
to direct surgical operative interference. The signs and symp-' 
toms which point to the necessity of surgical interference in a 
patient who is suffering from choleUthiasis are— (a) the presence 
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of a tumour in the abddmen, which appears to be an abnormally 
distended and large gall bladder ; (6) the existence of jaundice 
which is persistent, together with other signs and symptoms 
which point to complete obstruction of the common bile duct 
or the common hepatic duct ; (c) the occurrence of successive 
paroxysmal attacks of biliary colic, with short intervals between 
the individual attacks, which are lowering the general health of 
the patient, inducing a state of general exhaustion, and are not 
amenable to medical measures ; (di) symptoms of localised in- 
flammation in the region of the gall bladder, which are associated 
with the occurrence of attacks of biliary colic ; (e) the occurrence 
of acute peritonitis, which is probably due to perforation of the 
gall bladder or of one of the biliary ducts, and escape of calculi 
and purulent matter into the peritoneal cavity. When the per- 
formance of an operation has been decided upon, it is not always 
possible to say what is the best thing to be done until the 
abdomen has been opened, and a careful examination has been 
made of the abnormal conditions which are present. The objects 
of the operation, however, may be said to be the removal of the 
biliary calculi, the relief of any form of obstruction which is 
present in the course of the bile canals, and the re-establishment 
of the bile channel, the evacuation of any collection of purulent 
matter which may have formed, and the relief of any com- 
plications which have developed as the result of the affection 
of the biliary system. It will thus be seen that a considerable 
number of surgical procedures require discussion. In all cases 
it is necessary, when an operation has to be performed, to open 
the abdomen by an incision in the anterior abdominal wall, and 
every operation must be carried out under the strictest aseptic 
precautions, so as to avoid the possibility of the infection of the 
peritoneum or any other anatomical structure in the area of the 
operation. In most cases it is advisable to make the abdominal 
incision in the right linea semilunaris, commencing immediately 
below the costal margin ; but in some cases, especially those in 
which the calculus is impacted in the lower portion of the 
common bile duct, it is better to open the abdomen by an 
incision in the linea alba above the umbilicus. 

Some surgeons advise an incision which is parallel with the 
right costal margin, but, according to my experience, very little 
advantage is gained by this method. If, after the abdomen has 
been opened, the gall bladder is found to be the seat of calculi, 
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the viscus should be brought into the abdominal wound, an 
incision made in its fundus, and the contents removed. The 
details of this operation, which is known as cholecystotomy, are 
discussed in Chapters XXV. and XXVI., where also will be found 
the methods of performing all other operations which are referred 
to in the succeeding portions of this chapter. In every case of 
cholecystotomy, after the calculi have been removed from the 
cavity, a routine digital and visual examination of the entire 
course of the bile ducts should be made, if possible, so that if any 
stones are situated in the course of these canals they may be 
discovered and removed. When a calculus is found to be im- 
pacted in the cystic duct, an attempt should first be made to 
manipulate it backwards into the cavity of the gall bladder, from 
which it can be removed through the incision in the fundus. If 
this cannot be done without severely damaging the duct or 
causing a rupture of its walls, an attempt should next be made 
to break it up into fragments, either by crushing it between the 
fingers or with padded forceps, or by needling it with a strong 
steel needle, which is introduced into the stone, either along the 
course of the cystic duct from the gall bladder or by piercing the 
walls of the cystic duct in the proximity of the stone, care being 
taken not to pass through any part of the cystic duct which is 
distended and thinned by the presence of the calculus in its 
interior. Some authors have advised that an attempt should be 
made to dissolve the stone by ether, but this suggestion does not 
appear to be a practicable one. When the calculus has been 
broken up by one of these methods, the fragments are forced 
along the cystic duct into the gall bladder, from which they are 
removed. In a certain number of cases it is found to be im- 
possible to extract the stone by any of the above methods, and 
then it is necessary to incise the cystic duct and to remove the 
calculus through the incision. The former operation of crushing 
has been called cholecystico-lithotrity, and the latter incision 
cystico-lithotomy. When the calculus has become impacted in 
the common bile duct, an attempt may first be made either to 
manipulate the stone backwards into the gall bladder or onwards 
into the duodenum. If these manipulations fail, crushing, 
needling, or incision of the wall of the common bUe duct, must 
be resorted to. These operations are known as choledocho- 
lithotrity and choledochotomy respectively. It has happened 
that a calculus has become impacted at the entrance of the com- 
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mon. bile duct into the duodenum, and it has been found to be 
impossible to extract the stone by any of the above methods. 
For these cases Kocher ^ has performed an operation which he 
designates "internal choledocho-duodenostomy." In this opera- 
tion a transverse incision is made in the anterior wall of the 
second portion of the duodenum, and the aperture of the com- 
mon bile duct incised or dilated from within, and the stone 
extracted from the lumen of the bowel. Terrier ^ of Paris has 
proposed the performance of a lumbar operation, through which a 
calculus impacted in the lower portion of the common bile duct 
can be removed. The difEculties in the performance of this 
operation appear to be so considerable that its adoption is not 
recommended. After the calculus has been removed from the 
cystic duct or the common bile duct, by an incision in its wall, 
the margins of the incision should be approximated and united 
by the introduction of fine silk sutures, a double tier being 
introduced, if possible. In most cases of this kind it is advisable 
to leave open a small part of the abdominal wound, and to pass 
a tampon of gauze down to the site of the incised duct, so that 
if any leakage takes place it may be recognised, and the fluid 
may escape externally. When the gall bladder has been incised, 
it is necessary, in most cases, to unite the margins of the wound 
in the viscus to those of the abdominal incision, and only rarely 
can the organ be sewn up and then dropped back into the 
abdominal cavity. The only conditions under which this latter 
proceeding is justifiable appear to be when the gall bladder is in 
a perfectly healthy condition, and contains a few small calculi, 
which can be extracted through a small aperture. This opera- 
tion has been called " cholecystendysis," or "ideal cholecystotomy." 
When a perforation of the gall bladder or one of the bile ducts 
has, occurred, and septic peritonitis has been set up, the peritoneal 
cavity must be thoroughly washed out, so as to remove, as far as 
possible, all infective matter ; and if the perforation is situated in 
the region of the fundus of the gall bladder, its margins must be 
united to those of the abdominal incision, and the cavity of the 
viscus drained ; whilst, if the perforation is situated in the neck of 
the gall bladder, or in the cystic duct, the entire gall bladder 
and the involved portion of the cystic duct must be removed 
by the performance of cholecystectomy. When the perforation 

, 1 Kooher, Cor.-Bl.f. schweiz. Aerate, Basel, April 1895. 

2 Terrier, Rev. de chir., Paris, 1896. 



246 CHOLELITHIASIS. 

involves the common bile duct, an attempt should he made to 
close it with sutures after it has been rendered as aseptic as 
possible, and a drainage tube or gauze tampon passed down to 
the region of the sutured duct and brought out of the abdominal 
wound. 

Prognosis. — The prognosis in cases of cholelithiasis is in many 
cases good. During recent years the advances which have been 
made in the surgical treatment of diseases of the liver and biliary 
system have considerably lessened the rate of mortality from the 
various complications which are liable to arise as the result of 
the presence of biliary calculi In septic and inflammatory 
cases in which there is a perforation into the peritoneal cavity, 
the prognosis is the worst ; but even in these cases, if radical 
surgical treatment is immediately adopted, there is a chance of 
the patient's recovery. The dangers and the complications 
which may result from the performance of the dififerent surgical 
operations are discussed in connection with the description of the 
operations themselves, and the main indications are also given as 
to which variety of operation is advisable for any individual 
case. 



CHAPTER XIX. 

NEOPLASMS OF THE GALL BLADDEE. 

New growths which have their commencement in one of the 
histological elements which form the walls of the gall bladder, 
occasionally occur, but they are not common. They may be 
either benign or malignant in character, usually the latter ; in 
fact, non-malignant growths of this viscus have only been seen 
by very few observers. 

Benign Growths. — These affections are exceedingly rare, only 
a few well-authenticated cases can be found to have been recorded 
by trustworthy observers. Albers^ has described and figured a 
case of fibroma of the gall bladder, which apparently took its 
origin from the fibrous tissue which makes up the greater part of 
the submucous layer. Eiedel has recorded a case of non-malignant 
papilloma of the fundus of the gall bladder, which had been 
diagnosed as a carcinomatous affection. Wiedemann has met with a 
case of encysted swelling of the mucous membrane, and Schiippel ^ 
has given details of a case in which the tumour was a form of 
papilloma, the newly formed tissue having undergone a myxom- 
atous degeneration. In the clinical and post-mortem records of 
St. Bartholomew's Hospital for the past ten years (1886—1895), 
I have been unable to find any evidence of the occurrence of any 
variety of non-malignant tumour of the gall bladder. Guy's* 
Hospital Museum contains two specimens of simple papillom- 
atous growths of the gall bladder. These growths appear 
to be of the nature of small multiple fibrous tumours, the 
surface of each being covered with normal epithelium. When 
these rare forms of growth are met with, they may be found to 
be attached to any part of the walls of the gall bladder, and 

1 Albers, "Fibroma of the Biliary Vesicle," "Atlas der Path. Anat.," Plate xxxviii. 
Figs. 3 and 4. 

2 Schiippel, "Ziemssen's Handbuch," Bd. vii. 
* Guy's Hosp. Museum Specs., 1404 aud 1406. 
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when they grow from the mucous membrane in the region of 
the point of exit of the cystic duct, they may overlap the 
internal orifice of this duct, and cause an obstruction to the 
outflow of the contents of the gall bladder, whilst they allow the 
ingress of bile from the cystic duct, and thus act after the manner 
of a ball valve. Hence it is possible that a tumour of this kind 
might become the cause of a distension of the gall bladder with 
bile, and so lead to the appearance of an abdominal swelling. 
The mucous, membrane in the neighbourhood of the tumour may 
be irritated by it in a mechanical manner, and become the seat 
of an ulcerative process, which may cause a distension of the 
gall bladder with purulent matter, or even give rise to a per- 
foration of the wall of the viscus, in which event the purulent 
matter collected within will pass through the aperture so formed 
into the peritoneal cavity and become the exciting cause of an 
attack of acute septic peritonitis. In most cases of tumour of 
this kind no definite symptoms have become apparent, the 
growth remaining in a quiescent condition. 

Symptoms. — These growths in the majority of instances give 
rise to no definite train of symptoms, especially in the early 
stages of their development. When they are situated in the 
region of the neck of the gall bladder they may cause obstruction 
to the egress of fluid from this sac, and so give rise to the develop- 
ment of an abdominal tumour, which is located in the right 
hypochondriac region, and has all the characteristics of a distended 
gall bladder. In those cases in which the mucous membrane of 
the gall bladder becomes the seat of an ulcerative process, owing 
to the mechanical irritation of the tumour and to the subsequent 
septic infection of the biliary passages, symptoms of cholecystitis 
will be established, and if perforation into the peritoneum occur, 
there will be signs of acute peritonitis. Usually, however, these 
tumours are only discovered lq the course of a post-mortem ex- 
amination. It is possible that, in very rare cases, they may be 
an exciting or predisposing cause in the formation of gall stones 
in the gall bladder. 

Diagnosis. — -This is impossible under ordinary circumstances, 
and it can only be made with certainty when the interior of the 
gall bladder is examined during the course of a cholecystotomy. 
A tumour of this kind, if present, will be found as a small 
pedunculated body, attached to some portion of the mucous 
membrane lining the internal aspect of the viscus. 
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. Treatment. — No treatment is called for unless the gall bladder 
becomes distended owing to an accumulation of bile, mucus, or 
pus, in which case an exploratory cholecystotomy will be indi- 
cated. When a localised growth is discovered, after the abdomen 
has been opened and the interior of the gall bladder examined, 
it may sometimes be found possible to remove it locally by 
applying a silk ligature to its base and excising the part of the 
swelling which is distal to the ligature. It is advisable, in most 
cases of this kind, to perform a complete cholecystectomy, since 
it is quite conceivable that these growths may be the precursors 
of tumours which are malignant in character. In some cases of 
tumour of the gall bladder a malignant growth in the early stages 
of its development may have the external characteristics of a 
non-mahgnant tumour, and on this account the growth should 
not be diagnosed as non-malignant until a microscopic examina- 
tion of the removed tissue has been made. Small hydatid tumours 
of the liver, in a few cases which have been seen, have projected 
into the lumen of the gall bladder, and have given rise to the 
supposition that a simple form of tumour was being dealt with. 
When peritonitis has developed, as the result of perforation, it 
must be treated in the usual manner. 

Prognosis. — The prognosis of cases of benign tumour of the 
gall bladder is very favourable if the gall bladder has not become 
the seat of an ulcerative process which has caused perforation 
and septic peritonitis. The prognosis is very serious if the latter 
complication occur. 

Malignant Growths. — Malignant new growths of the gall 
bladder which are primary in character, are derived either from 
the epithelial elements of the mucous lining, or from the fibrous 
and muscular tissues which form the outer layers of the wall of the 
viscus. In the former case they are of the nature of carcinomata, 
and in the latter of sarcomata. Those new formations which 
commence in the lining epithelial membrane have the structure 
of columnar-celled carcinomata, and those which arise in connec- 
tion with the epithelium of the mucous glands are spheroidal- 
celled or glandular carcinomata. Usually these growths have 
the characteristics of scirrhous carcinomata, on account of the 
large amount of fibrous tissue which binds together the carcino- 
matous elements. In rare cases the cancers may be medullary 
in nature, owing to the preponderance of the cellular elements, 
or they may undergo colloid degeneration. Sarcomata of the 
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gall bladder when they occur may be round-celled, spindle-celled, 
or mixed-celled. They are exceedingly rare, but they have been 
met with and recorded by a few surgical observers. Czerny and 
Eiedel ^ have published cases of this nature. I have examined a 
considerable number of malignant growths of the gall bladder, 
and have not met with one in which a sarcomatous growth was 
primary in that viscus. In one case a growth from the liver 
encroached upon the cavity of the gall bladder and appeared to 
be a primary sarcoma starting in the walls of the organ. Careful 
search, however, showed that it was a secondary deposit, which 
had resulted from the presence of a primary growth elsewhere. 




Fig. 35. — Carcinoma of the gall liladder. A localised papillomatous growth 
from the mucous membrane of the interior of the gall bladder. Microscopic- 
ally tliis neoplasm had the structure of a scirrhous carcinoma. — .Si;. Barth. 
Hosp. Museum. 



Nearlj' all primary malignant new growths of the gall bladder 
will be found to have the structure of carcinomata. When these 
forms of malignant disease occur, the growth may be localised to 
a small area in the wall of the organ and project into the interior 
of the sac, as is the case in the specimens from which Figs. 35 
and 3 6 were taken ; or it may involve the whole of the wall of 
the gall bladder and give rise to the formation of a large swell- 
ing or tumour, in the interior of which a number of gall stones 
may be located. This was the condition of affairs in the patient 

1 Eiedel, " Erfahruugen der Gallenstein-krankheiten," 1892. 
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from whom the gall bladder depicted in Fig. 37 was obtained. 
In the great majority of cases of carcinoma of the gall bladder, 
gall stones are found to be present in the interior of the growth. 
Some authorities upon pathology regard the presence of gall 
stones in the gall bladder as the causative agent in the production 
of the disease, whilst others maintain that the formation of gall 
stones is induced by the presence of the new growth. It has 
been found in a considerable number of eases of carcinoma 
of the gall bladder, that the patients so affected give a distinct 
history of having suffered from gall stones for some time before 
the appearance of symptoms dependent upon the existence of 
malignant disease. Thus it is not imcommon to find that a 
patient who is suffering from a carcinoma of the gall bladder has 




Fig. 36. — Carcinoma of the gall bladder. A gall bladder exhibiting a .small 
localised growth of soft cancer from its lining membrane. Except at the 
seat of growth, the organ appears to l3e healthy. — Ht. Earth, Hasp. Museum. 

had for many years, at intervals, attacks of biliary or hepatic 
colic, or of intermittent pains in the right hypochondriac region. 
In more than ninety per cent, of cases of carcinoma of the gall 
bladder which have been examined post-mortem, gall stones have 
been found to be present, and in nearly all these cases the calculi 
have been composed of cholesterin or bile pigments. These facts 
are in favour of the correctness of the view that gall stones are 
the causative agent in the production of carcinoma of the gall 
bladder, or at least that the gall bladder has for a long time 
been the seat of gall stones before the signs of a malignant growth 
have become manifest. According to the present state of patho- 
logical science, constant irritation is said to be frequently the 
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inducing or exciting cause of a tissue taking on a malignant form 
of growth. If, however, we take into consideration the fact that 
a large number of people in whose gall bladders gall stones are 
found to be present after death, do not exhibit any signs of the 
development of a carcinomatous form of growth, it is difficult to 




Fig. 37. — Carcinoma of the gall Ijlaililer. A gall l-ilailder, tlie wall of which is 
couverted iuto a mass of medullary carcinoma ; it contains a number of 
faceted gall stones. The growth around the gall bladder was continuous 
with a mass of intiltrated lumbar glands. The duodenum was compressed, 
and its walls infiltrated with growth. The neoplasm has the structure of a 
colunmar-celled carcinoma. The specimen was obtained from a woman, 
aet. 59, who had had an abdominal swelliug for five years, but no inconvenience 
arose from it until about one mouth Viefore death. — H^t. Barth. IIosp, Mtiscum, 



accept the statement that the presence of gall stones in the gall 
bladder is the sole cause of the epithelial cells which form the 
lining membrane taking on or assuming a malignant form of 
growth. In all probability there is some other condition, either 
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local or general, which, together with the presence of gall stones 
in the gall bladder, is necessary for the development of a car- 
cinomatous form of growth. Many attempts have been made to 
show that certain forms of parasites (sporozoa) play an important 
role in the causation of carcinoma, but the evidence upon which 
these theories have been based appears to be very meagre and 
insufficient. We have already mentioned that, in most cases of 
malignant disease of the gall bladder, the calculi which are 
present consist of cholesterin and bile pigments, and on this 
account it appears clear that in these cases the calculi must have 
been present before the development of the carcinomatous pro- 
cess, or at least before this process had advanced to the stage of 
ulceration. In a small percentage of cases it is found that the 
calculi consist of compounds of calcium and phosphates, and in 
these it is possible or even probable that the gall stones have 
been formed after the commencement of the carcinomatous 
growth. In this connection, however, it must be remembered 
that the gall bladder may have been the seat of an inflammatory 
process previous to the commencement of the development of the 
carcinoma, and that this condition may have been the cause of 
the formation of calculi which consist of calcium compounds and 
phosphates. In from 6 to 10 per cent, of the cases which have 
been examined, there has been no evidence that biliary calculi 
have been present in the gall bladder. It is quite possible, in 
this class of case, that in the early stages of the affection gall 
stones have been present in the gall bladder, but that they have 
either become disintegrated and passed as detritus, or that they 
have traversed the gall passages and obtained an entrance into 
the alimentary canal, whence they have been extruded per anum, 
without giving rise to the appearance of any symptoms by which 
their existence has been recognised or suspected. 

Symptoms. — In the early stages of carcinomatous affections of 
the gall bladder there are in most cases no symptoms which can 
be said to be pathognomonic of the disease. The early symptoms 
are very obscure in nearly all cases. Often when the patients 
are closely questioned concerning the early stages of their disease, 
they will give a history of the occurrence of vague and indefinite 
paias in the abdomen, which may have been localised in the 
right hypochondriac region, or of severe attacks of pain which 
resemble the paroxysms of hepatic or biliary colic. In 
other cases attacks of diarrhoea, alternating with constipation, 
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have been marked symptoms at the commencement of the 
disease. Occasionally, symptoms of gastric disturbance or attacks 
of vomiting have been the predominant external manifestations 
of the affection. In one of the cases described by Markham 
the vomit contained some blood-stained matter. The hepatic 
region is often painful on palpation, but in many cases no 
tenderness of this area of the abdomen is apparent. Jaundice 
has been said to occur in 70 per cent, of eases, but in the early 
stages of the disease it is usually absent. 

When the affection has become well established, and the tumour 
has extended to the bile ducts in the portal fissure of the liver or 
in the gastro-hepatic omentum, the occurrence of jaundice is very 
common ; the discoloration may be only slight in amount, or it may 
gradually increase in intensity until the skin is of a dark greenish- 
yellow colour. The development of jaundice is due to the exten- . 
sion of the new growth to one or other of the bile ducts, or to the 
lumen of the ducts becoming obliterated by pressure from without, 
or by the pressure from enlarged lymphatic glands in the portal 
fissure of the liver and gastro-hepatic omentum, or by impacted 
calculi and inflammatory processes which involve the mucous 
membrane of the large bile ducts. In the later stages of the 
affection pain is a frequent symptom, and is localised chiefly in 
the right hypochondriac region, or in the epigastrium, whence it 
may radiate towards the umbilicus or to the inferior angle of the 
right scapula. The pain is variable in character; in one class of 
case it is present as a constant gnawing pain which is localised 
for the most part to the upper and right side of the abdomen,, 
and in another class it comes on in paroxysms of severe lancinat- 
ing pains, which may last for several minutes or even hours! 
In the latter variety of case the attacks of pain very much 
resemble those of hepatic colic, which are due to the presence of 
biliary calculi in the bile ducts. In those cases in which the 
right hypochondrium is the seat of a local tenderness, this is 
increased during an attack of pain. Clinically, carcinoma of the 
gall bladder may be said to present two main forms in the later 
stages. In the first class may be included those cases which 
resemble in many respects a case of carcinoma of the liver (Fig. 
38), whilst in the other class are placed those cases in which the 
main symptoms are those of chronic jaundice, with retention of 
the bile (Fig. 39). In both classes, however, a tumour can 
usually be discovered in the abdomen, which is hard, solid, and 
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situated in the right hypochondriac region, extending downwards 
to the umbilicus, or even into the right inguinal region when the 
tumour has attained very 
large dimensions. In 
most cases the swelling 
is small and rounded or 
ovoid in shape, but it 
may attain a diameter of 
several inches. It is fixed 
above to the inferi(jr 
border of the liver, and 
part of the tumour may 
be situated in the liver 
itself, owing to a direct 
extension of the growth 
in that direction. The 
margin of the tumour is 
quite distinct below, but 
above it cannot be separ- 
ated from its connections 
with the lower border of 
the liver. It moves 
upwards and downwards 
synchronously with the 
movements of respira- 
tion. In nearly every 
case the tumour appears 
to be quite hard and solid 
on palpation, and it does 
not give the smooth and 
elastic feeling which is 
constantly met with when 
the gall bladder is en- 
larged on account of gall- 
stone obstruction and 
distension with bile or 
pus. In the later stages 
it is not uncommon to 
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. 38." Carcinoma of tlie gall bladder (cuViical- 
celled). Section through the liver and gall 
bladder of a man, ait. 53. The gall bladder 
is greatly diminished in size, and contains a 
calculus ; its walls are thickened and infiltrated 
with a malignant growth, which spreads into 
the adjoining liver tissue in all directions for 
about \\ to 2J in. At the time of the post- 
mortem examination the shrivelled gall bladder 
contained a thin, milky, mucoid tluid. The 
bile ducts (intra-hepatic) are enormously dis- 
tended, and contained a thin yellow fluid. The 
liver was deeply jaundiced. Microscopically, 
the new growth consisted of fibrous tissue and 
alveoli, lined with cubical-celled epithelium. — 
St. Earth. Hosp. Muacvm. 



find that the gall bladder 

becomes the seat of suppuration, and an abscess is developed 

in connection with the cancerous growth which extends 
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towards the surface through the overlying aljdominal walls. 
I have recently seen three cases in which this complication 
has occurred a considerable length of time after symptoms 
of a carcinomatous afiection have become apparent. The 




Fig. 39. — Carcinoma of the gall bLicltler. A portion of the liver with half the 
gall bladder attached to it. The wall of the gall bladder is considerably 
thickened, and its internal aspect ragged and shaggy. The entire walls of 
the organ are in a cancerous condition (columnar-celled carcinoma). The 
growth had extended into the cystic duct and the tissues around, so as 
to block the common hepatic duct. The liver was jaundiced, but was free 
from secondary growths. The lumbar glands contained secondary deposits. 
— St. Bctrth. Sosp. Museum. 

surface of the tumour is usually somewhat irregular, and pre- 
sents a distinct bossed outline, owing to the presence of eleva- 
tions upon its surface. Wasting and loss of body weight are 
generally very apparent symptoms, especially in the later stages 
of the disease, but in some instances which have been placed on 
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record this condition does not seem to have been of constant 
occurrence. Diminution of the appetite, with symptoms of 
gastro-intestinal disturbance, in most cases precede and accom- 
pany the wasting and emaciation. Spontaneous haemorrhages, 
which are either submucous, subcutaneous, or into the serous 
cavities, have occasionally been observed. When the portal vein 
is pressed upon from without by the tumour, or the growth in- 
filtrates its walls and partially obliterates its lumen, ascites and 
oedematous swelling of the lower extremities occur. Nausea and 
vomiting are met with, and in these cases the vomiting is said to 
be due to the direct pressure of the growth upon the duodenum. 
When the large extra-hepatic bile ducts are obstructed, the liver 
becomes generally enlarged, owing to the retention of the biliary 
secretion, and the organ can be felt to extend for a variable dis- 
tance below the costal margin. In these cases jaundice is in- 
variably present ; it increases in intensity and is associated with 
the occurrence of constipation and absence of colouring matter in 
the stools. In a few cases diarrhoea has been noticed, which 
may alternate with periods of constipation. In the late stages 
of the disease the symptoms of cancerous cachexia become well 
developed. 

Sex. — Females are very much more liable to become the 
subjects of carciQomatous disease of the gall bladder than males. 
In Courvoisier's^ list of ninety-eight cases, seventy-five were of' 
the female sex and twenty-three of the male. Statistics which 
have been collected with reference to this point show that three 
to five women are attacked to one male. 

Siegert^ has collected all cases of carcinoma of the gall 
bladder which have been recorded in medical literature up to 
1891. He finds that one hundred and one cases had been 
published. Of these, fourteen were males, seventy-nine were 
females, and the sex of eight could not be ascertained. Eighty- 
seven of these cases had calculi within the carcinomatous gall 
bladder, in seven no gall stones could be found, and in seven 
the presence or absence was not stated. Out of thirteen cases 
in which the gall bladder was involved in a secondary carcinoma, 
gall stones were found twice. 

Age. — The disease appears to be most commonly met with in 
patients between the age of forty-five and sixty-five, from fifty 

1 Courvoisier, op. cit. 

2 Siegert, Virchow's Archiv, Bd. cxxxii. s. 353. 
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to sixty being the most frequent. Several cases have been 
recorded which have occurred in persons between the ages of 
twenty and thirty. 

Diagnosis. — The presence of a hard, solid tumour in the 
right hypochondriac region, and in the position of the normal 
gall bladder, which is continuous with the lower edge of the right 
lobe of the liver, is tender, painful, and associated with jaundice 
and cachexia, indicates the existence of malignant disease of the 
gall bladder. Musser^ has given an account of a series of a 
hundred cases of cancer of the gall bladder which were examined 
after death, and in these he found that a tumour was present 
in sixty-eight instances. In twenty-seven cases it occupied the 
right hypochondriac region, in twelve the umbilical region, in 
four the iliac fossa, in two the inguinal region, and in one the 
situation of the pylorus ; whilst in ten cases it was adherent to 
the liver. The surface of the swelling may be irregular, and 
present a number of localised elevations, in which case it may be 
confused with carcinoma of the liver. In all cases of supposed 
malignant disease of the gall bladder, the abdominal and pelvic 
viscera must be carefully investigated before making a definite 
diagnosis, so as to exclude as far as possible the occurrence of 
secondary growths. I have seen a case with all the clinical 
signs and symptoms of a carcinoma of the gall bladder, which 
eventually proved to be a case of malignant disease of the upper 
part of the rectum. The primary growth was very small and 
localised, but it had given rise to the development of a secondary 
growth in that portion of the liver which is adjacent to the gall 
bladder, and this secondary growth protruded into the cavity of 
that viscus, and infiltrated its walls with carcinomatous elements. 
The occurrence of carcinomatous affections of the stomach and 
the head of the pancreas must also be excluded before a definite 
conclusion is arrived at. The possible occurrence of hydatid 
cysts and abscesses of various kinds must be taken into con- 
sideration when an examination is being made. 

Complications. — The carcinomatous tumour may extend 
directly into the adjacent portion of the liver, and there grow 
and proliferate, so as to form a large malignant mass of tissue ; 
or secondary growths may develop in more distant parts of the 
organ. Secondary growths, which are dependent upon a primary 
carcinoma of the gall bladder, may be met with in the liver ; 

1 Musser, Boston Med, and S. Journ., Dec. 5, 1889. 
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but they do not commonly occur in distant viscera, especially in 
the earlier stages of the affection. The growth may also extend 
to the neighbouring part of the abdominal wall, and involve its 
entire thickness, so that it ultimately causes the formation of an 
external biliary fistula ; or it may extend along the suspensory 
ligament of the liver and the ligamentum teres, and infiltrate the 
tissues in the region of the umbilicus. In other cases it becomes 
adherent to some portion of the alimentary canal, especially the 
duodenum or the hepatic flexure of the colon or the stomach, 
and ulcerates through the walls of the viscus to which it has 
become adherent, so as to establish a fistulous communication 
between the cavity of the gall bladder and the lumen of the 
alimentary canal. When the cancerous process invades the 
tissues of the abdominal wall, it is not uncommon for an inflam- 
matory condition to be induced, which causes the formation of 
an abscess in connection with the gall bladder. 

Treatment. — Since the diagnosis of the disease in the early 
stages of its development is very difficult and often impossible, 
it is not uncommon to find that when the nature of the affection 
has been recognised it is too late to adopt any method of operat- 
ive treatment which offers a fair chance of being followed by a 
cure. If, however, the disease has been recognised before it has 
spread extensively to the adjacent tissues, and before it has given 
rise to the formation of secondary growths, an attempt should be 
made to effect its total removal. The entire gall bladder must 
be removed, together with the adjacent portion of the liver 
tissue if it is involved in the pathological process, and that 
portion of the cystic duct which is attached to the gall bladder. 
The method of carrying out this operation is described in the 
chapters on Cholecystectomy and Eesection of the Liver, or 
Hepateetomy. Hochenegg^ has removed a carcinomatous gall 
bladder, together with the adjacent portion of the liver, and six 
months afterwards the patient had not suffered from a recurrence 
of the disease. Similar cases have been recorded by Czerny,^ 
Winiwarter,* Eiedel,* Bardenhauer,^ d'Autona," and Lawson Tait'' ; 

1 Hochenegg, Wien. Min. Wchnschr., 1889, No. 12. 

2 Czerny, Deutsche med. Wchnschr., Leipzig, 1893, No. 23. 

3 Winiwartifer, "Zur Chirurgie d. GaWeuwege," Jubilaums Festschrift gervidnet Th. 
BiUroth, 1892. 

* Riedel, op. cit. 

5 Bardenhauer, Mitth. a. d. Ksln. Burgerhosp., 1887. 

s d'Autona, Riforma med. , Roma, 1888. 

7 Lawsoa Tait, Min. Med. Journ., 1889, Oct. and Nov. 
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but in none of these cases was a permanent cure effected, death 
generally occurring .within a few months of the operation, on 
account of a recurrence of the disease. In many of these cases, 
however, the disease had become somewhat advanced before an 
operation was done. Carcinomata of the gall bladder appear in 
most cases to grow rather slowly, and not to give rise to the 
development of secondary metastatic growths in the early stages 
of the disease ; hence, if a diagnosis can be made early when the 
neoplasm, is strictly localised, local extirpation may offer a fair 
chance of recovery. In every case where it is thought that a 
carcinoma of the gall bladder exists, — and this opinion is based 
upon a fair amount of clinical evidence,— it is recommended that 
an exploratory laparotomy should be performed at an early 
period ; so that, if the diagnosis prove to be correct, a radical 
operation can be carried out, which, it may be reasonably hoped, 
will result either in a cure of the patient, or at least a consider- 
able retardation of the progress of the disease. In those cases 
in which secondary growths have developed, or in which the 
primary affection has extended widely into the surrounding 
tissues, no surgical operation is advisable, as it will probably not 
prolong the life of the patient, and, owing to the severity of 
the procedure, it may be followed immediately by ,a fatal 
termination. 

Prognosis. — The duration of the disease in those cases which 
have not been submitted to operation has varied within consider- 
able limits, in the practice of different observers. Thus Stiller 
says, from a study of five cases, that the affection usually lasts 
from five to six years ; whilst Courvoisier^ and Musser^ say that 
it only lasts for a few months from the time it has been 
diagnosed. From an investigation of ten cases which have come 
under my own observation at different times, it appears that in 
these patients the disease had a duration from a few months to 
nearly two years, from the time when definite symptoms became 
apparent. Hence, according to these statistics, Stiller puts the 
duration too long, and Courvoisier and Musser too short. If the 
affection can be recognised in the early stages of its development, 
and appropriate surgical measures be at once adopted, it seems 
possible that in the future much better results will be obtained 
than has been the case in the past. 

1 Courvoisier, op. cit. ^ Musser, op. cit. 



CHAPTER XX. 

TUMOUES OF THE BILE DUCTS. 

The bile ducts may become the seat of tumours which have their 
commencement in the tissues forming the histological elements 
of the duct walls. In the majority of instances these tumours 
are malignant in character, and usually commence as an atypical 
proliferation, either of the epithelium which forms the lining 
membrane of the ducts, or of the secreting cells in the acini 
of the mucous glands. A few cases have been met with in 
which the growth appeared to be of a non-malignant nature. 

Non-malignant Geowths. — Wilks and Moxon^ have de- 
scribed a case of papilloma of the common bile duct which occurred 
in a child set. 4. The duct in this case was dilated so as 
to have the form and shape of a large and somewhat spherical 
cyst, which had a diameter of several inches, and to the internal 
surface a large number of pedunculated structures were attached, 
each one of these bodies consisting of myxomatous tissue and 
a small amount of muscular fibres. Bennett and EoUeston ^ have 
reported the case of a woman who suffered from a non-malignant 
papilloma of the common bile duct, which was met with during 
the performance of a cholecystotomy for the removal of a gall 
stone which had been impacted in the common bile duct for 
about two months. This growth was in close contact with 
the calculus, and both were removed at the operation. At this 
time the growth was supposed to be a papilloma, due to the 
irritation of the gall stone. When this patient was seen a few 
months afterwards, symptoms of the recurrence of the tumour 
were present, but it was not possible to ascertain their exact 
nature, as the patient passed from under observation. These facts 
render it probable that in this case the tumour was either 
malignant in character from the first, or that it commenced as a 

1 Wilks and Moxon, " Pathological Anatomy," 1875, p. 465. 

2 Bennett and Rolleston, Trans. Path. Soc. London, 1894, p. 83. 
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simple papilloma, which at a later period took on malignant 
characteristics. Simple fibromata do not appear to have been 
met with as local tumours involving the lumen of the bile ducts. 
In the post-mortem records of St. Bartholomew's Hospital I have 
found a description of a localised tumour of the common bile 
duct which was situated in the submucous tissue, and obstructed 
the lumen of the duct owing to its projection inwards; this 
growth was said to be a gumma. The symptoms which are 
dependent upon the presence of a non-malignant tumour of the 
bUe duct are not sufficiently characteristic to enable the surgeon 
to diagnose its existence before an ocular examination of the 
affected portion of the duct can be made through an abdominal 
incision. 

Malignant G-eowths. — As we have already mentioned, these 
growths are very much more commonly met with than the non- 
malignant varieties. They are, however, somewhat rare in their 
occurrence. A primary carcinoma of the bile ducts may com- 
mence in any part of the ducts between the biliary papilla, 
where the common duct opens into the second portion of the 
duodenum, and the commencement of the ducts within the 
hepatic substance. When the growth has its origin within the 
liver, the affection resembles a primary carcinoma of that organ, 
but on examination the tumour is found to have the structure of 
a columnar-celled carcinoma. The common bile duct is most 
frequently the seat of the affection, especially in that section 
which lies in close connection with the duodenum and in the 
ampulla of Vater, and also at the junction of the cystic and 
common hepatic ducts. Occasionally that portion of the com- 
mon bUe duct which lies within the gastro-hepatic omentum is 
the seat of the commencement of the affection. Very rarely 
only one of the hepatic ducts or the cystic duct has been first 
involved. According to the statistics of Musser,-^ which refer to 
a collection of eighteen cases, the common bUe duct was affected 
in fourteen cases, the hepatic ducts in three cases, and the cystic 
and hepatic ducts in one case ; whilst in the eleven cases which 
have been collected by Dr. EoUeston the common bile duct was 
the seat of the primary affection in all. In one case which 
occurred in St. Bartholomew's Hospital, the carcinoma appeared 
to have taken its origin in the epithelium of the cystic duct. 

'^ Musser, "Primary Cancer of the Gall Bladder and the Bile Ducts," Boston Med. 
and S. Joum., Dec. 5, 1889. 
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In some of the cases which have been recorded the tumour 
has appeared to have commenced either underneath the mucous 
membrane or in its deeper layers, and in the earlier stages 
of development to have had the form of a small flattened mass, 
round or oval in outline, situated in the wall of the duct, and 
covered on its surface with mucous membrane. Usually, how- 
ever, the tumour grows directly from the surface of the mucous 
membrane lining the interior of the diseased bile duct, and tends 
to cause partial or complete obliteration of the lumen of the 
duct owing to the blocking up of the canal with the new growth. 
The carcinomatous infiltration tends to. implicate the entire 
circumference of the duct, and hence to cause the forination of an 
annular constriction, and to spread along the long axis of the 
duct, either in the submucous layer or in this layer as well as the 
muscular coats which have also become affected. In the earlier 
stages of the disease the carcinomatous infiltration tends to 
be limited to the tissues which form the walls of the bile ducts, 
and it is only later that the surrounding tissues become invaded 
by a direct extension of the pathological process. The primary 
growth does not usually attain a very large size, in many cases 
not being greater than a hazel-nut or a walnut. When the 
growth commences in the cystic duct it may extend into and 
infiltrate the adjacent portion of the liver; and when that 
portion of the common bile duct which lies close to the 
duodenum is the first to be affected, the disease may spread 
to this portion of the intestine and to the head of the pancreas. 
In those rare cases in which the tumour is localised to that 
portion of the common bile duct which lies within the gastro- 
hepatie omentum, the portal vein may become invaded, owing 
either to infiltration of the carcinomatous elements or to direct 
pressure of the malignant mass from without, and as a result 
ascites may be induced. In those cases of carcinoma of the 
gall ducts which have been examined microscopically, the 
growth has been found to have either the structure of a columnar- 
celled epithelioma or that of a spheroidal-celled carcinoma. 
The former variety is by far the most common, and, according to 
Musser,^ all his eighteen cases were of this nature. Dr. 
EoUeston's ^ list of eleven cases contains nine in which it is 

1 Musser, op. cit. 

2Rolleston, "Primary Carcinoma of the Larger Bile Ducts," Med. Chron., Man- 
chester, Jan. 1896. 
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expressly stated that the tumour had the structure of a 
cylindrical-celled growth. Carcinomatous growths of the head 
of the pancreas, of that portion of the duodenum which is in 
the neighbourhood of the biliary papilla, and also of the ampulla 
of Vater, and the duct of Wirsung, may, when present, give 
rise to a clinical condition which in almost every respect 
resembles that which is due to the presence of primary 




Fig. 40. — Carcinoma of the common bile duct. The iulerior surface of the liver 
showing a new growth springing from the mucous membrane of the common 
bile duct. Immediately below the junction of the cystic with the common 
hepatic duct, the common bile duct is blocked by an annular-shaped mass 
of soft, whitish new growth. Microscopically, the neoplasm was found to 
be an encephaloid carcinoma. — •it. Barth. Hasp, M-useuvi. 



malignant disease of the common bile duct. When the affection 
commences in the head of the pancreas it has the structure 
of a spheroidal-celled carcinoma, and hence can usually be 
distinguished when a histological examination has been made. 
The symptoms are very similar, but the disease of the pancreas 
does not always cause complete obstruction to the flow of 
the bile into the duodenum, although in most cases it gives rise 
to an obliteration of the common bile duct, either by direct 
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infiltration or by pressure from without. Fig. 41 is an illustra- 
tion of a malignant growth of that portion of the duodenum 
which surrounds the biliary papilla ; it appears to grow from the 
mucous membrane of the 
intestine. The patient was a 
woman, a?t. 27, who was 
intensely jaundiced for three 
months before her death, and 
for the nine days which pre- 
ceded her death she suffered 
from copious htemorrhages 
from the gums, nose, and in- 
testines. When the carcinoma 
commences in the neighbour- 
hood of the ampulla of Vater 
and the duct of Wirsuug, it 
is practically impossible to 
distinguish it from a similar 
growth from the lowest por- 
tion of the common bile duct, 
which has extended down- 
wards and affected these por- 
tions of the biliary canal. 
This form of growth may 
extend to the head of the 
pancreas, in which case on 
microscopical examination it 
will be found to have the 
structure of a cylindrical- 
celled epithelioma. When 
secondary deposits develop, 
they are met with most com- 
monly in the liver or in the 
lymphatic glands which nor- 
mally exist in the gastro- 
hepatic omentum and in the 
portal fissure of the liver. 

In rarer instances they may appear in the adjacent peri- 
toneum, the gall bladder, and the suspensory ligament of 
the liver, and at the umbilicus. Gall stones do not occur 
so commonly in cases of carcinoma of the bile ducts as m 




Fig. 41.— Carcinoma of the aperture of the 
oomniou bile duct. Portion of a duodenum 
cut open, so as to show a small, soft 
medullary tumour, papillomatous in ap- 
pearance, surrounding and closing the 
orifice of the common hile duct. The 
tumour has grown from the mucous mem- 
brane, and has the structure of a columnar- 
celled carcinoma. — Ht. Barlh. Hasp. 
Museum. 
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similar affections of the gall bladder. In the eighteen cases 
which have been referred to by Musser.^ calculi were present 
seven times ; and in the eleven cases which have been collected 
by Dr. Eolleston,^ they were met with on four occasions. It is 
probable that the formation of the cancerous growth is not 
directly dependent upon the existence of gall stones, although 
they may in some cases act as a predisposing cause. 

Sex. — Carcinomatous aJTections of the bile ducts do not 
appear to occur more commonly in one sex than the other. 
According to Musser's list of eighteen cases, the disease affected 
the sexes in equal proportions, whilst in Dr. KoUeston's 
table of eleven cases six were males and five females. The 
disease affects, for the most part, middle-aged and old people, the 
commonest decade being 50-60, but occasionally cases have 
occurred in persons between 20 and 30. 

Symptoms. — The symptoms of malignant disease of the bile 
ducts in the early stages are usually very obscure, and not 
sufficiently definite to justify a diagnosis of the existence of the 
affection. In those cases in which the common hepatic duct or 
the common bile duct is the seat of. the primary affection, the 
first symptoms which become manifest are those which are 
dependent upon an. obstruction to the free flow of bile along the 
main channels into the intestine. These symptoms may be 
preceded by the occurrence of indefinite pains in the epigastric 
or right hypochondriac region, and even on both sides of the 
middle line. According to Head,* the " visceral area " which 
corresponds to the gall bladder and the common bile duct is 
that of the eighth dorsal segment. When an obstruction to the 
passage of bile along the common bile duct has been establishedj 
jaundice becomes a prominent symptom, and gradually increases 
in intensity as the disease progresses, until the skin of the 
patient assumes a dark green or even almost a black colour. 
Occasionally when the growth presses upon the duodenum or the 
stomach, attacks of nausea and vomiting appear, and may be very 
troublesome phenomena. As the obstruction in the bile duct 
becomes complete, in addition to the increasing intensity of the 
jaundice, there is a disappearance of bile from the alimentary 
canal, so that the stools become clay-coloured. At the same time 
bile pigments can be recognised in the urine, and a constant 

1 Musser, op. cit. 2 RoUeston, op. cit. 

3 Head, Brain, London, 1893, p. 75. 
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itching of the skin often becomes manifest, and is a source of 
much annoyance to the patient. Constipation and symptoms of 
gastro-intestinal disturbance are not uncommon in this stage, 
whilst hoemorrhages, which may be subcutaneous, submucous, or 
in the tissues, may occur. Attacks of pain also occur, but as a rule 
do not have the paroxysmal character of the hepatic colic which 
is due to the presence of gall stones, although in some cases 
where a calculus is also present in the duct such a condition 
may happen. Ascites develops when the portal vein is pressed 
upon by the tumour or directly involved in the growth. When the 
obstruction is complete the bile collects in the bile ducts which are 
proximal to the tumour, and in the gall bladder and liver, so as to 
cause a distension of the gall bladder with bile, and the production 
of a smooth swelling in the right hypochondriac region, and also 
an enlargement of the liver, which extends downwards below the 
costal margin for a variable distance, where it is demonstrable to 
palpation. If the cystic duct is the seat of the primary growth, 
a condition which is of very rare occurrence, jaundice is not 
usually present in the early stages, and only appears when the 
tumour has extended to the common bile duct or the hepatic 
ducts, or these structures have been pressed upon from without. 
As the disease progresses the patient loses weight, owing to a 
general wasting of the tissues, and muscular weakness appears, 
together with the signs of general cachexia. The primary 
growth cannot, in most cases, be distinguished as a definite 
abdominal tumour, on account of its small size and the depth 
from the surface at which it is placed. In the later stages, 
when secondary deposits occur in the liver or in the lymphatic 
glands in the portal fissure, it may be possible to distinguish 
these tumours as swellings in connection with the liver, but in 
most of the cases which have been recorded the occurrence of 
tumours of this kind does not appear to have been noticed. I 
have seen one case in which the growth appeared to have com- 
menced in the cystic duct, and to have spread thence to the 
liver, and so caused the formation of a tumour which could be 
felt during life as a distinct prominence attached to the liver, 
immediately below the costal margin to the right of the middle 
line. The pulse is said to be slowed in these affections, owing to 
the absorption of large quantities of the bile salts. When the 
obstruction has existed for some time, poisoning with the sub- 
stances of the bile, or what has been called biliary toxaemia or 
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cholsemia, becomes apparent, and all the general symptoms 
become more marked. In the final stages, coma, delirium, and 
general exhaustion usually usher in the fatal termination. 
Death appears to be due much more to the poisoning which 
results from the continued retention of the biliary substances, 
than from the absorption of deleterious materials from the' 
primary or secondary growths. In one case which has been 
recorded by Coats and Finlayson.i extreme distension of the gall 
bladder with bile occurred, and this was followed by ulceration 
and rupture of the viscus, with escape of the contents into the 
peritoneal cavity and the development of peritonitis, which 
terminated in death. 

Diagnosis. — Carcinoma of the head of the pancreas, and 
chronic jaundice due to an impacted gall stone in the common 
bUe duct, are the most usual pathological and clinical conditions 
which are liable to be confused with carcinoma of the common 
bile duct or the hepatic ducts, whilst carcinoma of the cystic 
duct may, in its symptoms, resemble carcinoma of the gall 
bladder. Jaundice which is due to a catarrhal condition of the 
bile ducts, and the later stages of carcinoma of the gall bladder, 
when the primary growth has extended to the common bile duct, 
may also require to be taken into consideration in making a 
diagnosis. In those cases of chronic jaundice which are due to 
the impaction of a gall stone, there can usually be obtained a history 
of the occurrence of biliary colic, occurring either immediately 
before the commencement of the attack of jaundice, or at some 
previous period when a similar, though less severe, attack of 
jaundice resulted. The occurrence of biliary colic is not, 
however, a definite indication that the disease is due to the 
presence of a gall stone alone, since in a certain number of cases 
of carcinoma of the bile ducts biliary calculi are found to be 
present, whilst a patient may be the subject of an impacted gall 
stone without any signs of colic becoming manifest, and slight 
attacks of colicky pains may occur in a case of carcinoma of the 
bile ducts. When a well-marked attack of biliary colic 
immediately precedes the development of jaundice, it may be 
concluded that in all probability the jaundice is due to the 
impaction of a gall stone in the common bile duct or in the 
common hepatic duct ; and if there is a distinct history that 
the patient at former periods has been the subject of gall 

^ Coats and Fm\a,yROu, Olasgow Med. Joum., 1890, vol. ii. p. 84. 
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stones, a similar conblusion will be justifiable in most cases. 
When, however, the attack of jaundice is not preceded by 
these conditions, the condition of the alimentary canal should 
be .carefully investigated, in order to eliminate as far as 
possible the occurrence of catarrhal jaundice. The appearance 
of an attack of catarrhal jaundice is usually preceded by 
symptoms of gastro-intestinal disturbance, such as diarrhoea and 
vomiting, and the attack in most cases passes off in a few weeks, 
or occasionally in even a shorter time, so that it ought not to be 
difficult to differentiate between an attack of jaundice of this 
kind and one which is due to malignant disease of the bile ducts. 
The duration of the attack of jaundice is of much importance in 
the diagnosis between obstruction which is due to malignant 
disease, and that which is due to an impacted gall stone. In 
the former case the affection rarely lasts more than a few 
months before terminating fatally, whilst in the latter it 
may last for a much longer time, even years, before a fatal result 
follows. When this does occur, it is generally due either to an 
intercurrent affection or to some complication, and not to chronic 
poisoning with bile. The obstruction in these cases does not 
remain complete, and, after the impaction of the calculus has 
existed for some time, the duct becomes dilated, so as to allow 
the passage of a small quantity of bile into the iutestine, and in 
some cases the jaundice may either vanish partially or almost 
completely. In those cases which are due to a primary 
carcinoma of the head of the pancreas, it is occasionally possible 
to distinguish a tumour situated upon the posterior wall of the 
abdomen and in the epigastric region, but in people with thick 
abdominal walls this is exceedingly difficult. When jaundice 
occurs in this class of disease, it has the characteristics of that 
which is due to obstruction of the common bile duct with a 
carcinomatous tumour, but occasionally it is found to be absent. 
The pain which is associated with a pancreatic tumour tends to 
be located in the epigastric region, but this is not constant, 
owing to the fact that the affection so commonly spreads to the 
common bile ducts, and gives rise to the appearance of pain in 
the right hypochondrium. Carcinoma of the gall bladder appears 
to be more commonly the cause of the development of secondary 
growths in the liver than when the bile ducts are the seat of the 
primary disease. The tumour of the head of the pancreas may 
press upon or invade the duct of Wirsung, and cause an obstruc- 
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tion to tlie passage of the pancreatic secretion into the duodenum, 
in which case an excess of fat is said to be found in the faeces. 
Other diseases may be the cause of the appearance of chronic 
jaundice, such as cancer of the pyloric portion of the stomach, 
secondary malignant growths in the lymphatic glands, in the 
gastro-hepatic omentum, or the portal fissure of the liver, or in 
the liver itself ; inflammatory conditions of the liver which are 
followed by the production of scars, such as tertiary syphilis, 
and cystic and other tumours of the liver or the neighbouring 
structures, which, by their size, cause compression of the common 
bile duct and obstruction to the free passage of the bile. Cases 
of aneurism of the hepatic artery and the upper portion of the 
abdominal aorta have been known to act in this manner. It can 
be said that chronic persistent jaundice occurring in middle-aged 
or old people, which gradually increases in intensity, is in almost 
half the cases due to some form of malignant disease. 

Treatment. — On account of the great difficulty which is 
experienced in making a correct diagnosis in the early stages 
of carcinoma of the larger bile ducts, it is not possible in the 
majority of cases for surgery to offer any strong hope that a 
cure will be effected as the result of the performance of 
operative measures. When a patient has suffered from chronic 
jaundice for a considerable period, the tissues do not appear to 
be very tolerable of surgical interference. In one case of this 
kind which I recently operated upon, haemorrhage followed 
which was very difficult to arrest ; but in a second case in which 
an exploratory laparotomy was performed, the abdominal wound 
healed in a few days without any unpleasant symptoms occur- 
ring. When it appears probable that a localised carcinomatous 
affection of the common bile duct exists, and there are no 
manifestations of the presence of secondary growths, and the 
patient is in other respects a fair subject for the performance 
of an operation, an exploratory laparotomy should be carried out, 
so that the course of the bile ducts may be examined digitally 
and visually. In most cases of this kind it is found advisable 
to make the abdominal incision in the linea alba and above the 
umbilicus. If the cystic duct is found to be the seat of the 
growth, that portion of the duct which is implicated together 
with the gall bladder should be removed ; and if the liver is 
found to be affected owing to a slight extension of the carcino- 
matous process, the involved part should be resected, if this 
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can be done with safety, and there are no signs of secondary 
deposits in other parts of the organ. In those cases in which 
the common bile duct is found to be the seat of the disease, 
the affected portion should be excised and the ends closed with 
sutures. The fundus of the gall bladder is afterwards made to 
communicate with the duodenum or other portion of the intes- 
tine by the performance of a cholecystenterostomy. Usually, 
however, it is not possible to remove the diseased portion of 
the common bile duct, owing to the fact that the adjacent 
structures are infiltrated with the growth and cannot be removed. 
The method of treatment which is advisable in these cases consists 
in the establishment of a communication between the gall 
bladder and the alimentary canal. By this means the continua- 
tion of the condition of cholismia will be avoided at least for 
a time, and life will in all probability be prolonged. If the 
carcinomatous process is found to have commenced in the 
common hepatic duct, or in the cystic duct at its junction with 
the common bile duct, it is not possible to perform an opera- 
tion which will be of any avail. When the growth involves 
the head of the pancreas, and invades the common bile duct, it 
is not advisable to attempt the local removal of the growth, on 
account of the deep and important anatomical connections, and 
the impossibility of removing the entire disease. In these cases, 
also, it is only possible to perform the palliative operation of 
cholecystenterostomy. This operation has been followed in 
such patients by very fatal results in the past, and therefore 
some surgeons think that its performance is unjustifiable. In 
one case of this kind, where I performed a cholecystenterostomy 
for the temporary relief of a patient who was suffering from 
chronic cholsemia, the result of an obstruction of the common 
bile duct by a cancerous growth in the head of the pancreas, 
the patient died ten days afterwards, owing to constant haemor- 
rhage from the line of adhesion after a Murphy's button had 
separated. As this method of treatment, however, is the only 
one which offers any chance to the patient of the prolongation 
of life, I think that it is to be recommended, especially in 
those cases in which the jaundice has not lasted for a very long 
time. If, after the abdomen has been opened and examined, the 
obstruction is found to be due to the impaction of a biliary 
calculus, it should be removed in the manner which has been 
described in the chapter on Cholelithiasis. 
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Prognosis. — In most of the cases of malignant disease of 
the bile ducts which come under observation, the prognosis is 
very unfavourable. The patients usually die within a few 
months from the time when the disease has become thoroughly 
established. Life may be prolonged for some time in those 
cases in which it is found possible to perform a palliative 
cholecystenterostomy. In one case of this kind which has 
been recorded by Eeclus, the patient lived for twenty-one 
months after the fistulous communication had been established, 
and similar cases have been met with by Murphy of Chicago. 
It is possible that in the future, if more attention is paid to 
the diagnosis of the disease in its early stages of development, 
and appropriate surgical measures are at once adopted for its 
cure, the prognosis will not be so unfavourable as it is con- 
sidered at the present time. 



CHAPTEE XXI. 

SUBPHRENIC OR SUBDIAPHRAGMATIC ABSCESS. 

Subphrenic or subdiaphragmatic abscess is an affection which 
is characterised by the development of a localised collection of 
pus, or pus and gas, between the lower surface of the diaphragm 
and the adjacent surface of the liver. As we have seen in the 
section which is devoted to anatomy that the liver is not com- 
pletely covered with peritoneum, and that the greater portion of 
the uncovered area lies in close relation with the inferior aspect 
of the diaphragm, it necessarily follows that an abscess within 
the limits mentioned may be formed in connection with the 
peritoneal cavity, as a localised purulent peritonitis ; or it may 
arise in the extraperitoneal tissues, and be limited as regards its 
hepatic boundary to that portion of the surface of the liver which 
is destitute of a peritoneal covering. Thus there are two varieties 
of subdiaphragmatic abscess, one being called intraperitoneal and 
the other extraperitoneal. In the former variety the internal 
surface of the abscess wall is covered at first with a layer of 
endothelium which represents the endothelium of the serous 
membrane, and in the latter the inner surface of the abscess is 
connective tissue which represents subperitoneal tissue, the fascia 
covering the lower aspect of the diaphragm or the fibrous tissue 
capsule of the liver. The intraperitoneal variety is more fre- 
quently met with than the extraperitoneal. In most cases the 
right lobe of the liver is the inferior boundary of the abscess, 
but in a certain number of cases the affection is confined to the 
superior aspect of the left lobe, whilst occasionally both lobes 
are involved. When both lobes form part of the boundaries of 
an abscess the affection is usually extraperitoneal, although in 
rare instances it may be intraperitoneal, and the inflammatory 
process then spreads through the suspensory ligament, which 
divides the upper aspect of the liver into right and left lobes. 
Etiology. — An abscess between the diaphragm and the liver 
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may result from a variety of pathological causes. In the majority 
of cases it is due to the extension of an inflammatory process 
from a focus of disease in one of the adjacent viscera, but occa- 
sionally distant viscera may be the seat of the primary affection. 
The pathological causes of the disease may be arranged in the 
following groups, viz. : — 

(1) Cases due to trauTnatic causes. — Injuries which result in 
the establishment of a subdiaphragmatic abscess are either 
penetrating or non-penetrating. When the hepatic region is 
the seat of an injury, it may happen that a contusion or small 
rupture of the liver is produced, and this is followed by haemor- 
rhage, and at a later period suppuration occurs. This is probably 
due to the activity of micro-organisms which have been carried 
to the seat of injury by the blood stream, or have passed there 
directly from the neighbouring portion of the alimentary canal. 
The impaired vitality of the injured tissues and the presence of a 
blood clot favour the growth and multiplication of the micro- 
organisms of suppuration when they have once eflected an 
entrance. In several recorded cases a small rupture of the 
upper portion of the spleen has been the cause of a subdia- 
phragmatic abscess, owing to the development of a localised col- 
lection of blood in the region of the liver, and subsequent 
suppuration. Blows and kicks in the hepatic region, falls from 
a height, crushes of the abdomen, as in buffer accidents, and 
contusions from spent cannon balls, have all been the cause of 
the formation of an abscess in the subphrenic region. Perforat- 
ing wounds of the thoracic or abdominal wall, which lead 
inwards to the subdiaphragmatic space, may be succeeded by 
the establishment of a subdiaphragmatic abscess, and when this 
occurs it is usual for the wound to be infected by the micro- 
organisms of suppuration, either at the time of reception of the 
injury or very shortly afterwards. Most of the recorded cases 
of this nature have been caused by gun-shot wounds or by stabs 
with a sharp instrument, and the liver or one of the thoracic 
viscera has also been injured. 

(2) Gases due to pathological conditions of some portion of the 
alimentary canal. — (a) The stomach. — The stomach has been 
found, in a considerable number of cases, to have been the 
starting-point in the development of a subdiaphragmatic abscess. 
Chronic gastric ulcers, which are non-malignant in character, 
have been found to be more commonly the cause than those 
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which are malignant. The ulcer extends through the walls of 
the organ, often causing adhesions between the walls and the 
adjacent structures, especially the posterior aspect of the anterior 
abdominal wall ; and a perforation is established which is followed 
by inflammation and suppuration, and the formation of a localised 
collection of purulent material between the lower surface of the 
diaphragm and the superior aspect of the liver, stomach, or 
adjacent structures. The perforation may become closed after 
the inflammation has extended to the under surface of the 
diaphragm, the hole being represented only by a small scar, in 
which case the resulting abscess will contain only fluid matter. 
If the perforation remains open, the resulting abscess will contain 
a quantity of air or gas in addition to purulent matter. In some 
cases an abscess contains gas which does not come from the 
lumen of the stomach, but is produced by the agency of gas- 
.producing micro-organisms. Cases have been recorded in which 
it seems probable that an ulcer of the stomach has been the 
cause of the development of a subdiaphragmatic abscess, owing 
to the absorption of septic material from the ulcerative surface 
and its Conveyance by lymphatic channels, but in the majority of 
these cases a perforation has taken place and infective material 
has passed from the cavity of the stomach into the surrounding 
tissues. The formation of adhesions and subsequent perforation 
may occur on either the anterior or posterior aspects of the 
stomach. When the ulcer of the stomach is situated on the 
posterior aspect, adhesions take place between the stomach and 
the peritoneum forming the posterior boundary of the lesser sac, 
and the development of the abscess commences on the posterior 
abdominal wall in the region of the postero-inferior border of 
the liver. 

(J) Tlie duodenum- — Ulcers of the duodenum or the pylorus 
may perforate the wall of the intestine and become the cause 
of the formation of a subdiaphragmatic abscess in a manner 
which is similar to that of ulcers of the stomach. When the 
duodenum is the seat of the perforation it is usual for the result- 
ing abscess to be developed upon the right side, but when the 
abscess is extraperitoneal it extends to both sides of the middle 
line ; this condition was observed recently in a case which I saw 
in St. Bartholomew's Hospital. Ulcers of the duodenum which 
are followed by subdiaphragmatic abscess, are usually situated in 
the upper portion and not in that part which lies below the 
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pancreas. A case has been recorded by Maydl in which a 
foreign body perforated the wall of the duodenum and- caused 
a subdiaphragmatic abscess. In the remaining recorded cases a 
non-malignant perforating ulcer has been the cause. "When 
rupture of the duodenum occurs owing to some form of 
mechanical injury, the lower portion of this section of the intes- 
tine is injured, and if extravasation of the contents takes place, 
an abscess is formed which tends to spread downwards and not 
into the subphrenic region. 

(c) The, small intestine (beyond the duodenum). — This portion 
of the alimentary canal rarely becomes the cause of the develop- 
ment of a subdiaphragmatic abscess, but a case has been recorded 
by Blocq where an ulcer of the lower part of the ileum in 
typhoid fever was the direct cause of an abscess of this kind. 

{d^ The large intestine. — The caecum and the vermiform 
appendix are frequently the seat of ulceration and perforation, 
which are followed by appendicitis or perityphlitis, and these 
conditions have, in many cases, been the cause of the formation 
of subdiaphragmatic abscesses. It has been shown by the experi- 
ments of Sanger, that material which has been injected into the 
tissues which lie behind the caecum tends to extend vipwards 
behind the ascending colon and in front of the right kidney untU 
it reaches the subphrenic space of the right side. Collections 
of fluid in the retrocffical region were shown also to have little 
tendency to pass downwards into the inguinal canal or into the 
transverse mesocolon and the mesentery. These experiments 
of Sanger showed that the region of the caecum, the ascending 
colon, and the duodenum, were the parts of the intestinal canal 
which would ia all probability, when the seat of perforative 
affections, be the starting-points in the development of a sub- 
phrenic abscess, and such, ia fact, has been foimd to be the case 
clinically. Ulceration and perforation of the descending colon or 
of the transverse colon are much less frequently the cause of a 
subphrenic abscess. 

(.3) Cases which are due to •pathological conditions of the kidney 
and perinephric tissues. — The kidney is normally situated in the 
lumbar region, and has the colon lying directly in front of it. 
When the viscus itself is the seat of a suppurative affection, the 
perinephric tissue which surrounds it becomes involved in most 
cases, and when this occurs it follows that the collection of pus 
will tend to track upwards into the subphrenic spa,ce and thus 



ETIOLOGY. 277 

become the cause of the establishment of an abscess in this 
region. A number of cases have been recorded in which the 
sequence of events has been as above. Cases have also been 
recorded in which the kidney has been injured by traumatism, 
hsemorrhage has followed into the perinephric tissue, and later 
the collection of blood has become infected with the micro- 
organisms of suppuration, and an abscess has been produced 
which has extended upwards and involved the subphrenic 
space. Calculi of the kidney, tuberculosis and suppurative 
processes in the kidney, which have spread from the lower portions 
of the urinary passages, have been noted as the causes of a sub- 
phrenic abscess. 

(4) Cases which are due to inflammatory affections of the gall Mad- 
der or biliary ducts. — The fundus of the gall bladder lies in close 
relation to the posterior aspect of the ninth costal cartilage and 
the diaphragm which is attached to it. When it becomes the 
seat of gall stones and inflammation, the viscus may become fixed 
to the diaphragm, and if perforation occur, the extravasated 
material will tend to pass into the subphrenic space and start 
the development of an abscess. In a similar manner, when the 
intra-hepatic bile ducts are involved in a suppurative process, 
one of them may become dilated and burst upwards upon the 
superior or anterior aspect of the liver, and give rise to a like 
state of affairs. A suppurative inflammation of the extra-hepatic 
bile ducts may also be followed by rupture and the formation of 
a subphrenic abscess. 

(5) Cases which are due to affections within the thorax. — 
Localised collections of pus in the lower portions of a pleural 
cavity, especially the right, as well as gangrene or chronic tuber- 
culosis of the base of a lung, have been the cause of the develop- 
ment of a subphrenic abscess, owing to perforation of the 
diaphragm and direct extension of the inflammatory process. 
When the lungs are the seat of the primary affection, perfora- 
tion of the diaphragm is preceded by adhesive inflammation 
of the pleura covering the base of the lung and the upper 
surface of the diaphragm. Suppurative conditions of the peri- 
cardium are so soon fatal that they do not exist long enough 
before death to cause perforation of the diaphragm and sub- 
phrenic abscess. 

(6) Cases which are due to caries of tlie overlying ribs or 
costal cartilages. — Tubercular disease of one of the ribs or costal 
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cartilages which lie in relation with the diaphragm may be the 
exciting cause of a subphrenic abscess. May-dl ^ and Lannelongue 
have recorded such cases, but it is exceedingly rare. 
. (7) Gases which are due to suppuration in hydatid cysts.-^ 
Hydatid cysts which are situated in the subphrenic space, or, in 
rarer cases, in the liver immediately underneath the capsule, may 
become the seat of suppuration, and become converted into a fluid 
swelling which has all the symptoms of a subphrenic abscess. 
Maydl.'in his work on subphrenic abscess, has collected seven- 
teen of these cases from surgical literature, and he also gives 
details of them. In some of the recorded cases the hydatid cyst 
has been situated between the lower surface of the left side of 
the diaphragm and the upper aspect of the spleen or the left 
kidney, and then the resulting abscess has been usually limited 
to the left side of the body. 

(8) Cases which are due to metastatic causes. — Metastasis is 
a frequent cause of the development of a subphrenic abscess. 
It is observed more frequently in tropical countries, this increased 
frequency being associated with the more common occurrence of 
dysentery. In this country, however, this form of abscess is not 
very uncommon, as during the past few years I have seen two 
cases which have arisen in this manner. In the majority of 
cases which arise as a result of metastasis, it is found that the 
abscess is secondary to an ulcerative affection of some portion of 
the abdominal or pelvic part of the alimentary canal. I have 
seen one case in which the affection followed an ulceration of 
the vermiform appendix, and another in which it followed a 
secondary pysemic abscess of the liver. Abscess of the spleen^ 
suppurative processes in the mesentery, and fistula in ano, have 
been noted as causes of metastatic subphrenic abscess, and also 
general pysemic conditions. The pus from some of these cases 
has been examined, and in it have been found the various micro- 
organisms of ordinary suppuration, and in the cases which have 
followed dysentery the amojbse coli are said to have been seen. 
Cases have also been recorded in which septic and suppurative 
affections of the female pelvic generative organs have been the 
primary causes of the development of subphrenic abscesses. 

Nearly aU cases of subphrenic abscess will be found to fall 
under one or other of the above classes, but there are occasional 
examples of the disease in which the exact pathology of the 

1 Maydl, " Ueber subphrenische Abscesse," 1894. 
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affection does not appear clear, and the case cannot be grouped 
in one of the above classes. 

Maydl in his work has collected from surgical literature 179 
cases of subphrenic abscess, and of these seventy-three were due 
to affections of the alimentary canal, twenty-four to traumatic 
causes, twenty to affections of the biliary system, seventeen to 
hydatid cysts, eleven each to perinephritic and metastatic causes 
respectively, nine to thoracic diseases, three to caries of the ribs, 
and eleven in which the cause was either uncertain or was due 
to causes other than the above. I have examined the records 
of St. Bartholomew's Hospital for the past ten years, and have 
found that ten cases have occurred. Carl Beck ^ has recently 
recorded four fresh cases of this affection. 

Symptoms. — The onset and development of a subphrenic 
abscess may be either, gradual or sudden. When gradual, the 
symptoms are usually indefinite, and the early manifestations of 
the disease are attributed to indigestion or slight gastric or bilious 
affections. The adjacent pleura in many cases becomes the seat 
of a pleurisy, and, on auscultation, friction sounds can be heard 
in the region of the base of the lung, and at the same time the 
patient complains of pain localised to the lower part of the 
thorax, and worse during the movements of respiration. In 
other cases pain may be felt over the apex of the right shoulder, 
and this when present is said to be a referred pain due to 
irritation of the sensory branches of the phrenic nerve, which 
(!pme from the third and fourth cervical nerves, whilst the 
sensory nerve to the shoulder comes from the same place. 
Cough may be noticed as a frequent and somewhat distressing 
symptom. The temperature is in many cases raised, and tends 
to be " hectic " in character. When the onset of the affection is 
sudden, it is most usually due to the perforation of one or other 
of the abdominal viscera, and is associated with an attack of 
violent localised abdominal pain. This is due in most cases to 
the rupture of an ulcer of the stomach or duodenum, or to the 
rupture of a collection of pus in the csecal or perinephric region. 
When the abscess is due to traumatism, a distinct history of 
this can generally be obtained. The attack of pain which 
accompanies the rupture may be localised in one or other 
hypochondriac region, or it may tend to spread over the whole 
abdominal area, in which case it will suggest the occurrence of 

1 Carl Beck, Med. Rec, N. Y., 1896, Feb. 15. 
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perforative peritonitis. In cases of subphrenic abscess, the 
tenderness of the abdominal area which follows the rupture, 
soon becomes locahsed to the subdiaphragmatic region. "Vomit- 
ing is frequently met with in cases which are due to rupture 
or perforation. When a subphrenic abscess is secondary to a 
primary affection elsewhere, it is not uncommon to find, either 
in the history or in the condition of the patient, that there are 
signs and symptoms of this primary disease. Thus symptoms 
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Fig. 42. — Subdiaphragmatic abscess. Semidiagrammatic illustration of a subdia- 
phragmatic abscess of the right side. The abscess cavity is filled entirely 
with pus. 

of preceding inflammation in the esecal or renal regions are not 
uncommon, and often give valuable help in making a correct 
diagnosis. As regards the general symptoms, the temperature is 
usually raised and " hectic " in character, and often this increase 
in the temperature is associated with alternating attacks of 
diarrhoea and constipation. In many, pain and difficulty in 
breathing are experienced, whilst in advanced cases considerable 
loss of flesh, wasting, enfeeblement of the appetite, and a general 
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loss of strength and mental power, are noticed. These cases 
often develop the typhoid state. In addition to symptoms, a 
subphrenic abscess gives rise to a certain number of physical 
signs, which are of great value in establishing a correct diagnosis. 
These signs vary according to whether the abscess is situated on 
the right, the left, or both sides, and whether it contains pus 
alone, or a mixture of gas and purulent matter. When the 
abscess contains only pus, the liver is in most cases thrust down- 
wards to a variable extent, so that its inferior margin can be 




Tig. 43. — Sutdiaphragmatic abscess. Semidiagraramatic illustration of a sub- 
diaphragmatic abscess of the left side. The contents are pus and gas. 

felt below the costal arch. This depression of the liver is 
not pathognomonic of the disease, since it is not always 
present in cases of subphrenic abscess, and when it is met 
with it may be due to other conditions, such as empyema 
and effusion into the right pleural cavity, or hydatid disease of 
the liver or the subphrenic region. When the hepatic region is 
palpated, the overlying tissues in cases of subphrenic abscess are 
more resistant than usual, the respiratory movements of the 
part are less than normal, and the liver itself and the adjacent 
portion of the thoracic and abdominal walls are more fixed than 
usual. When the abscess is located in the left hypochondrium, 
an abnormal swelling will be found to occupy, this region with 
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the physical characters of a collection of pus. On percussion, 
dulness is found at the base of the thorax, which is similar to 
that met with in cases of localised pleural effusion. In some 
cases there is slight displacement of the heart, usually to the 
left, but this is not constant, and some observers have even 
denied its existence. There is no doubt, however, that ia some 
instances slight displacement of the apex beat of the heart is to 
be noted. When the abscess contaias gas mixed with purulent 
matter, the physical signs are somewhat different. The liver 
may be thrust downwards as in the former case, and usually 
this depression is more distinct, and the lower margin of the 
liver can be felt some distance below the costal arch. On 
percussion the liver dulness is found to be considerably 
dimiuished or even to be almost absent, and to be replaced by a 
note which is "amphoric" in character. This is caused by 
the presence of gas within the abscess cavity. On auscultation 
the vesicular breath sound is heard down to the third or fourth 
rib, but below that a distinct " amphoric " sound is heard. The 
percussion sound over the abscess cavity may be very tympanitic, 
or, according to Gee, the " bell sound " may be met with. On 
shaking the patient a succussion splash will usually be elicited, 
but in many cases the general condition of the patient will not 
allow this to be sought for. 

Complications. — When an abscess is situated in the sub- 
phrenic space, it occasionally happens that a communication is 
established with the overlying pleural cavity owing to perfora- 
tion of the diaphragm, and if this abscess contain gas as well as 
purulent matter a pyopneumothorax will be produced. Per- 
foration into the pleura is usually accompanied by severe pain, 
difficulty in breathing, and a certain amount of shock, whilst the 
physical signs which are met with in the chest indicate the 
presence of gas in the pleura and collapse of the lung. Perfora- 
tion may also take place into the pericardium, in which case 
there will be signs of pericarditis, and if the abscess contained 
gas there will be signs of gas in the pericardial space. In other 
cases the inflammatory process may spread slowly through the 
diaphragm and cause localised pleurisy and subsequent adhesion 
of the parietal and visceral layers of the pleura, where they lie in 
contact upon the upper surface of the diaphragm, and then per- 
foration of the abscess wall may take place, and the purulent 
matter pass into the lung and be expectorated. In rare cases 
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the abscess may burst into the peritoneal cavity and set up a 
general septic peritonitis. Occasionally the abscess may extend 
to the surface of the body, either through the anterior abdominal 
wall or through one of the intercostal spaces, and its contents be 
discharged owing to a spontaneous rupture. In still other cases 
perforation may take place in some part of the alimentary canal, 
most commonly the stomach or the adjacent portion of the colon, 
and then the contents are passed per anum or even vomited when 
the stomach is the seat of the perforation. When a communication 
is established between the cavity of a subphrenic abscess and the 
lung or the lumen of the alimentary canal, unpleasant symptoms 
result. When the lung is the seat of the communication, foetid 
expectoration is a marked symptom ; and when the stomach is 
involved, unpleasant eructations of foul gas occur. When an 
empyema follows as a result of rupture into the pleura, or 
pleurisy is set up owing to extension of the inflammatory 
process through the diaphragm, difficulty in breathing and other 
thoracic symptoms are usually accentuated. 

Diagnosis and differential diagnosis. — Many cases of sub- 
phrenic abscess present considerable difficulties in diagnosis. 
The affection is liable to be mistaken for an abscess of the upper 
aspect of the Liver, a solid tumour of the liver, a subphrenic 
hydatid cyst, a pleural effusion, or an empyema, and when it con- 
tains gas as well as purulent matter it may be mistaken for 
a pneumothorax or a pyopneumothorax. The history of the 
affection often affords great assistance in locating the abscess. 
In subphrenic abscess there is often a history of abdominal 
symptoms and absence of cough or expectoration, whilst in 
pleural effusion the reverse history is usually obtained. The 
heart also is not displaced to so considerable an extent as in 
cases of pleural effusion or empyema. On auscultation the 
vesicular breath sound can be heard for a variable distance 
below the clavicle, usually as far as the lower border of the 
third rib, and in deep inspiration it can be distinguished at 
a lower level, and below this there is an "amphoric sound," 
whilst in the case of pneumothorax vesicular breath sounds 
cannot be distinguished on the affected side. In many cases it 
is necessary to explore the region of the swelling with the 
needle of an aspirator. When purulent matter and gas are 
withdrawn, it is certain that an abscess cavity exists in the 
region of the diaphragm, and, according to Fiirbringer and other 
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observers, if the needle moves upwards and downwards with the 
movements of respiration, it is clear that a subphrenic abscess is 
present. This sign is, however, not pathognomonic of the 
affection, since the needle may become fixed in the walls of an 
abscess, and not in the diaphragm, or, if the diaphragm has been 
thrust upwards to a considerable extent, the needle may pass 
into the abscess cavity and have no movements communicated 
to it. If an encysted purulent pleural effusion of the basal 
portion of the chest is present, it will usually be quite impossible 
to distinguish it from a subphrenic abscess. If, however, the 
swelling has been shown to contain pus by means of the 
aspirating needle, it does not make any material difference, since 
the treatment of both affections is similar. If there is any 
doubt of the nature of a swelling which is situated in the sub- 
diaphragmatic region, it is always advisable to explore it with 
the needle of an aspirator, adopting in every case strict aseptic 
precautions. 

Treatment. — When the diagnosis that a collection of pus 
exists on the under surface of the diaphragm has been established, 
it is indicated in every case that surgical measures should at 
once be adopted for its evacuation and the subsequent drainage 
of its cavity. The collection of pus may be reached by three 
different routes, either through the anterior abdominal wall, 
immediately below the margin of the costal arch, or through the 
thoracic wall by resection of portions of one or more ribs, or 
from the lumbar region by means of an incision which follows 
the lower border of the last rib. The location and connec- 
tions of the abscess determine which of these methods should 
be adopted. When the abscess protrudes from beneath the 
costal margin, an incision should be made over its most, 
prominent part in the anterior abdominal wall, and, whenever 
it is possible, it is advisable that this method of evacuation 
should be adopted, since it offers better chances of recovery than 
either of the other methods. When, however, there is also an 
empyema, or if the abscess is situated entirely underneath the 
costal arch, it is necessary that an incision should be made 
through the thoracic wall, and portions of one or more ribs 
resected, and the pleural cavity opened. Then the diaphragm is 
incised and the abscess is evacuated and drained by the trans- 
pleural method. When the subphrenic abscess is due to a 
perinephric affection, it is advisable to make an incision along 
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the lower border of the last rib in the lumbar region, and to 
drain the purulent collection by this route. When the abscess 
cavity has been evacuated, — and it should be borne in mind that 
the evacuation ought to be carried out slowly so as to cause as 
little shock as possible, — it is irrigated with an antiseptic solution 
and drained with a large rubber drainage-tube. The details 
which are to be observed in the performance of these operations 
are given in the chapters which are devoted to operative 
procedures. 

Prognosis. — The prognosis in cases of subphrenic abscess 
depends to a very great extent upon the cause of the affection. 
In those cases which are associated with or are dependent upon 
a malignant ulcer of the stomach or some other part of the 
alimentary canal, the prognosis is very grave. When the 
disease is recognised at an early stage, and it is possible to 
treat the primary affection by radical measures, it is possible that 
a cure may be effected. If, however, the primary disease is not 
amenable to direct surgical interference, the treatment of the 
subphrenic abscess can only be regarded as a palliative measure 
which may prolong life to a limited extent. When the abscess 
is due to an inflammatory affection elsewhere, and the presence 
of the disease is recognised early, and suitable operative treat- 
ment is carried out without delay, the prognosis is much better. 
In some cases in which perforation of the abscess has occurred, 
either into the alimentary canal or into the lung, a spontaneous 
cure has followed, but cases of this kind are very rare. Carl 
Beck^ refers to six cases of this kind which he has found in 
the literature of 104 cases. It has not been possible to gauge 
the nature of the prognosis from the microscopical examination 
of the purulent matter evacuated from the abscess. In it there 
have been found many varieties of micro-organisms, especially 
those of ordinary suppuration, but in a certain proportion of the 
cases no living organisms have been met with. 

1 Beck, op. cit. 



CHAPTER XXII. 

BILIARY FISTULA. 

A BILIAKY fistula is an abnormal communication or opening in 
connection with either the gall bladder or one of the biliary 
ducts through which bile passes. These fistulas are of two 
kinds : those which open upon the external surface of the body, 
and are called external fistulae, and those in which there is a 
communication between the lumen of one of the hollow abdominal 
viscera and the cavity of either the gall bladder or one of the 
biliary ducts, and which are known as internal fistulse. 

ExTEKNAL Fistula. — An external biliary fistula is character- 
ised by the presence of an aperture upon the surface of the body, 
usually in some part of the abdominal area, which leads into a 
tract which communicates with the gall bladder or one of the 
bile ducts, and from this aperture bile exudes. In the majority 
of cases it is found that the fistula communicates with the cavity 
of the gall bladder. Gall stones are a frequent cause of the 
formation of a biliary fistula, owing to the fact that they are 
prone to give rise to the development of inflammatory processes 
which affect the gall bladder or biliary ducts, and cause these 
structures to become adherent to the posterior aspect of the 
anterior abdominal wall; and when an abscess arises in this 
position it makes its way through the substance of the overlying 
abdominal wall, and opens upon the surface and discharges its 
contents. If this abscess also involves the gall bladder or the 
bile ducts, a communication will then be established between 
the lumen of these structures and the surface of the body, and 
in many cases a biliary fistula will result. The gall stones which 
have been the cause of the inflammatory process are often dis- 
charged with the contents of the abscess, and in some cases it 
is found that calculi may be discharged at intervals for a long 
time after the development of the fistula. If all the calculi are 
discharged froih the fistula, or pass along the cystic and common 
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bile ducts into the alimentary canal, the aperture may close up 
spontaneously ; but usually some of them remain either in the 
cavity of the gall bladder, or in some part of the fistulous tract, 
and become the cause of a chronic irritation which keeps open 
the fistula, from which, these calculi may be discharged at 
periodical intervals. I have recently seen a case of this kind, 
in which a collection of gall stones in the gall bladder gave rise 
to the formation of an abscess which opened on the surface of 
the abdomen a short distance above the umbilicus, and from the 
aperture a gall stone was occasionally discharged. When a gall 
stone has passed into one of the bile ducts, and subsequently 
caused inflammation, it usually gives rise to the formation of 
adhesions between the duct and some part of the alimentary 
canal, and may pass through the wall of the adherent viscus and 
so cause the development of an internal fistula. An external 
biliary fistula, however, occasionally follows an inflammatory 
process in connection with one of the bile ducts, but this is not 
common. Penetrating wounds of the abdomen, and occasionally 
of the lower portion of the right side of the thorax, which involve 
the liver or the biliary system, may be the direct cause of the 
establishment of a biliary fistula. Thus it occasionally happens 
that a gunshot wound, or a stab which penetrates the liver or 
gall bladder, is followed by the formation of a fistula, owing to 
the. non-closure of the external wound and the escape from it 
of a quantity of bile. Hepatic abscesses of traumatic origin are 
said to be very liable to result in the formation of a biliary 
fistula ; and abscesses of the liver due to other causes may also 
give rise to the same result, owing to the affected portion of the 
liver having become adherent to the abdominal wall, and the 
abscess discharged externally. In some cases which have been 
recorded, a fistula has arisen as the result of the surgical treat- 
ment of a hydatid cyst or an abscess of the liver. The operation 
of cholecystotomy is in some cases followed by the formation of 
a temporary or permanent biliary fistula. Actinomycosis of the 
liver may gave rise to the formation of an abscess which bursts 
externally, and is followed by the appearance of a fistula from 
which pus and bile exude. I have seen one case of this kind, 
but the amount of bile which was mixed with the purulent 
matter was quite small. Cancer of the gall bladder may extend 
to the adjacent portion of the abdominal wall and terminate in 
the formation of a fistula. One or two cases have also been 
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recorded in which an infant has been said to suffer from a con- 
genital umbilical biliary fistula, which was supposed to be due 
to non-obliteration of the lumen of the umbOical vein and the 
establishment of a communication between this vein and one 
of the smaller intra-hepatic bile ducts. "When external biliary 
fistulse are met with, the fistulous aperture is usually found to 
be situated in the right hypochondriac region or at the umbilicus, 
but it may be in the inguinal region, the hypogastrium, or be- 
tween two of the lower ribs, especially on the right side. The 
greater frequency of the fistula at the umbilicus and in the right 
hypochondriac region is due, in the first case, to the ease by 
which an inflammatory collection of purulent matter can pass 
between the two layers of the falciform ligament, and along the 
ligamentum teres to the posterior aspect of the umbilicus ; and 
ia the latter, to the fact that the gall bladder normally comes 
iato contact with the posterior aspect of the anterior abdominal 
wall in the right hypochondriac region, immediately below the 
ninth costal arch, and when it becomes enlarged and inflamed 
it tends to become adherent to this area. When the aperture 
is situated between the ribs or costal cartilages, it is due either . 
to an abscess having opened on the surface in that position, or 
to the fact that a perforating injury has been inflicted there. 
External biliary fistulae usually have only one aperture, but it 
occasionally happens that two or more openings are met with. 

Symptoms. — Every case of external biliary fistula is charac- 
terised by the presence of one or more apertures upon the ex- 
ternal surface of the body, and situated in one of the regions 
which have been mentioned above, and from these apertures there 
exudes a fluid which consists either of pure bile, or of purulent 
matter mixed with bile, or blood mixed with bile, or with both 
and pus ; or the fluid may consist of either pus or mucus or 
muco-pus, in those cases in which the fistula communicates with 
the cavity of the gall bladder, and the lumen of this viscus 
has been shut off from its normal communication with the bile 
duct by the obliteration of the canal of the cystic duct. Gall 
stones may be discharged through the fistulous aperture, and 
cases have been recorded in which a hundred or more 
calculi have been extruded ia this manner. The amount of 
fluid which is exuded from the opening of the fistula varies 
considerably, and this variation is due to the condition of the 
other portions of the biliary ducts. When the cystic duct is 
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occluded, the amount which is discharged is small, whilst it 
consists of mucus, of pus, or of muco-pus. If the cystic duct 
is patent, the common bile duet occluded, and the fistula com- 
municates with the cavity of the gall bladder, large quantities 
of more or less pure bile will be passed. The quantity which 
may be discharged in this way may be several pints daily. 
In this ■ class of case, it generally happens that severe jaundice 
precedes the formation of the fistula, a condition which dis- 
appears' gradually after the fistula has been established. When 
the common bile duct is occluded, and there is no communication 
between the other portions of the bile ducts and the alimentary 
canial, no bile will be found in the alvine evacuations. In 
those cases in which the common bUe duct is patent, it rarely 
happens that much bile passes through the fistulous aperture, 
owing to the fact that the greater part passes along the bile 
duct into the duodenum. If the entire amount of bile secreted 
by the liver is discharged through the fistula, the patient 
usually emaciates, and sooner or later dies, unless measures are 
adopted which establish a canal for the passage of bile into the 
intestine. When the fistula develops as the result of an in- 
flammabory condition induced by the presence of gall stones, 
attacks of colic and pain in the hepatic region of the abdomen 
precede the formation of the fistula ; after this has been 
established, improvement in the general condition of the patient 
usually occurs, whilst in those cases in which the gall stone is 
extruded through the fistulous opening the patient may recover 
completely and the fistula close spontaneously. If the fistula 
is dependent upon malignant disease of the gall bladder or bile 
ducts, cancerous cachexia will usually become manifest, and the 
patient die at an early period after the fistula has become 
established. The external aperture of the fistula may be 
situated, as we have already seen, in various parts of the 
abdomen and thorax, and the length of the sinus is dependent 
upon the distance of this external aperture from the gall bladder 
or -'the liver. In many cases the fistulous canal has a tortuous 
cQUi'se through the overlying tissues betwen the biliary system 
and the surface of the body. 

jr Diagnosis. — When an aperture or opening is situated upon 

the external surface of the body in one of the regions which 

haye been enumerated above, and from this opening there exudes 

either bile or a fluid which is mixed with bile, the diagnosis 

^9 
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of the pathological condition is easy and certain. In those 
cases in which the fistula is in connection with the liver, the 
amount of the fluid which is discharged will, in most patients, 
be found to be small, and to consist of purulent material mixed 
with a small quantity. of bile, and possibly some blood ; whilst 
if it is in connection with the gall bladder or one of the larger 
biliary ducts, the discharge will consist of bile or bile mixed , 
with muco-pus. In the latter class of case it occasionally 
happens that calculi which have the composition and structure 
of gall stones, are found in the exudate. When the discharges 
from the fistula consist of mucus or muco-pus, and the tract 
of the sinus leads towards the region of the gall bladder, it is 
probable that the cavity of the gall bladder communicates with 
the sinus, and that the lumen of the cystic duct has become 
obliterated either by fibrous constriction or by the impaction 
of a calculus. In those cases in which the walls of the sinus 
are thickened and hard on palpation, and the surrounding 
tissues infiltrated with a similar hard substance, the existence 
of malignant disease of the gall bladder will be suggested, 
especially when this hard infiltration extends into the region 
of the normal gall bladder, and is associated with the occurrence 
of a cancerous cachexia. In the majority of cases where the 
sinus has resulted from some variety of traumatism, it will be 
found that it is in connection with the hepatic substance; 
whilst if it is dependent upon an inflammatory process, or upon 
the occurrence of malignant disease, the gall bladder or the 
biliary ducts will be the seat of the primary affection. It 
occasionally happens, however, that the sinus follows an abscess 
of the liver. When the formation of the sinus is due to ' 
actinomycosis of the liver, the characteristic yellow granules 
of actinomyces, which microscopically are found to contain the 
mycelium and spores of the ray fungus, will be foimd in the 
fluid which is discharged. 

Treatment. — -External biliary fistulas present many diffi- 
culties in their satisfactory surgical treatment. In all cases 
the neighbourhood of the external aperture must be kept 
scrupulously clean, so as to prevent as far as possible any 
collection of purulent material which may act as a further 
irritant and aggravate the pathological condition. If a calculus 
can be felt to be impacted in the sinus, it should be removed 
at once, either simply through the external aperture, or by 
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opening up the sinus by a surgical operation, if this is found to 
be requisite. In those cases in which the sinus leads towards 
the gall bladder, and there is only a small amount of fluid 
exudation, the neighbourhood of the organ must be examined ; 
and if it is found to be shrunken or almost obliterated by the 
contraction of fibrous tissue, and to be represented by a small 
sac with thickened and contracted walls, removal of the diseased 
structure should be effected by performing the operation of 
cholecystectomy. In many of the cases of this nature, small 
calculi are found to be embedded in the mass of contracted 
fibrous tissue, and these concretions are important factors in 
keeping up the constant condition of chronic irritation which 
results in the continuous discharge of purulent exudation from 
the external opening of the fistula. When it is impossible 
to remove the contracted gall bladder completely, or if it seems 
likely that the organ may regain its normal physiological 
functions, all concretions which may be present in the sinus, 
the gall bladder, or the cystic duct, should be removed, and the 
cavity of the gall bladder irrigated with an antiseptic solution 
and drained by the introduction of a small rubber drainage- 
tube. If the communication between the cavity of the gall 
bladder and the lumen of the cystic duct has been destroyed, 
the^all bladder should be removed in every case where it can 
safely be done. When large quantities of bile issue from the 
fistula, it is found that in most cases some kind of obstruction, 
complete or partial, to the flow of bile along the common bile 
duct exists. In these cases a thorough examination of the 
course of the common bile duct must be made, and any abnormal 
condition which is discovered must be dealt with in an appro- 
priate manner. Thus, if a calculus is found to be impacted in 
the common duct, it must be removed, either by direct 
incision of the duct, or by forcing it onwards into the duodenum 
or backwards into the region of the gall bladder, whence it can 
be easily extracted. When a stone is found to be the cause of 
obstruction in the common duct, and it can be removed, this 
procedure will be followed in most cases by a cure. When, however, 
the common bile duct is obliterated by an impermeable fibrous 
constriction, the only chance of permanent cure which remains 
open is the possibility of establishing an anastomosis between 
the lumen of the gall bladder, or that of the dilated upper 
portion of the common bile duct proximal to the stricture and 
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the cavity of the adjacent portion of the alimentary canal. 
This can be done by performing the operation of cholecyst- 
enterostomy or cholecyst-duodenostomy. "When a communica- 
tion of this kind has been successfully established, the external 
aperture of the fistula will usually close spontaneously. In 
cases of carcinoma of the gall bladder which have given rise to 
the development of an external biliary fistula, owing to adhesion 
of the diseased structure to the anterior abdominal wall and 
subsequent perforation on account of ulceration and the forma- 
tion of an abscess, it is rarely feasible or possible to give any 
permanent assistance by the performance of a surgical. operation. 
If, however, it is found on examination that the pathological 
process is localised to the gall bladder and the walls of the 
sinus, an attempt may be made to remove the sinus with its 
infiltrated walls, together with the diseased gall bladder. 
When the fistula is in communication with the hepatic substance, 
and is dependent upon a pathological condition of this organ, 
the external aperture of the sinus should be kept very clean and 
open, and in many cases of this kind it will be found that the 
fistulous track will gradually close. In some cases, however, 
in which the above method of treatment is not followed by a 
good result, it is advisable to slit open the sinus to its base, 
to scrape its walls and bottom thoroughly, and then to pack it 
with tampons of sterilised gauze which are daily renewed, or to 
insert a small rubber drainage-tube which is gradually shortened. 
These cases of external biliary fistulas terminate in most instances 
in a permanent cure. 

Prognosis. — Those cases which are due to the presence of 
gall stones, or dependent upon inflammatory processes which 
have resulted from them, are generally amenable to direct 
surgical interference, and present a very good chance of per- 
manent recovery. In some of these cases, however, when the 
gall stones have caused a complete obliteration of the common 
bile duct, the prognosis is not so hopeful. When the fistulas 
result from an hepatic abscess which has either been treated 
surgically, or has opened spontaneously upon the surface, the 
prognosis depends upon the depth, situation, and size of the 
abscess. Thus, when the abscess has been small and more or 
less superficial, the sinuses and fistulse in most cases can be in- 
duced to close by one of the methods mentioned above ; but when 
the abscess has been large, and has been situated in the deeper 
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portion of the liver, then the sinuses may resist all forms of 
treatment, and, after lasting for many years, ultimately cause the 
death of the patient, owing to the occurrence of amyloid disease 
or to the development of fresh abscesses. ' When the common 
hile duct has become the seat of an impermeable fibrous stricture, 
and a cholecyst-enterostomy can be successfully performed,, a 
permanent cure may be hoped for. Carcinoma of the gall 
bladder which has resulted in the formation of an external 
biliary fistula, owing to an extension of the disease, is probably 
in the great majority of cases fatal, although it is possible in a 
few cases to afford relief by an extensive surgical operation. 
Points in favour of this are the slowness of growth of a car- 
cinoma of the gall bladder, and the rarity of cases in which the 
disease causes the development of secondary growths in the liver 
in the early stages of the affection. When the fistula is depend- 
ent upon actinomycosis of the liver, the prognosis is almost 
hopeless, since in this disease, if the liver is affected, the case 
nearly always goes on to a fatal termination. 

Internal Biliaey Fistula. — An internal biliary fistula is 
an abnormal communication between the lumen of the gall 
bladder or one of the bile ducts, and that of some portion of the 
alimentary canal or other hollow viscus. It is caused in nearly 
all cases, either by the perforation of a gall stone or by the 
extension of a carcinoma of the gall bladder or bile ducts to the 
adjacent portion of the stomach or intestine. A fistulous com- 
munication between the gall bladder or one of the bile ducts and 
one of the hollow abdominal viscera, may be established as the 
result of an adhesion having formed between the external sur- 
faces of approximated viscera, owing to the inflammation which 
is induced by the presence of a calculus. The constant irritation 
of this calculus gives rise to the development of an ulcerative 
process which terminates in the passage of the calculus from the 
cavity of the gall bladder or biliary duct to that of the organ to 
which it has become adherent. In this manner fistulee have 
been established between the gall bladder or the biliary ducts 
and the stomach, colon, duodenum, left pleural cavity, pelvis of 
the right kidney, vagina, portal vein, and encysted peritoneal 
cavities which have been formed by adhesions. In a manner 
similar to the above, carcinoma of the gall bladder or the bile 
ducts may extend to some part of the alimentary canal, and by 
a process of ulceration form a fistulous communication. 



294 BILIARY FISTULA. 

Symptoms. — The symptoms of these fistulse are very obscure, 
but in rare cases a gall stone may pass in this manner into the 
intestine and cause acute or chronic intestinal obstruction, which 
necessitates for its relief the performance of a laparotomy and 
the removal of the calculus from the seat of the obstruction. 
Occasionally a gall stone of large size is extruded per anum, and 
when this is the case the assumption can be made that a fistula 
must have been formed so as to allow the passage of the stone 
from the gall bladder into the intestine, since it is. too large to 
have passed by the cystic and common bile ducts. It is not 
generally possible to diagnose the existence of abnormal com- 
munications between the gall bladder or bile ducts and one of 
the hollow abdominal viscera. In a few cases gall stones have 
been the cause of the formation of encysted peritoneal collections 
of fluid which have contained calculi, owing to the passage of 
these bodies through the walls of their containing organ into the 
adjacent part of the peritoneal cavity. If an encysted peri- 
tonitis of this kind is operated upon, the fistulous communication 
may be found and closed. If it is found to be impossible to 
close the fistulous opening in the gall bladder, it may be requisite 
to remove the entire organ. Carcinoma of the gall bladder or 
biliary ducts, which has given rise to the formation of fistulous 
communications with the adjacent viscera, in the great majority 
of instances does hot admit of surgical treatment, on account of 
the extensive connections of the disease. 

Since the diagnosis of these cases is so difficult, and in nearly 
aU cases very uncertain, no definite indications can be given con- 
cerning the methods which should be adopted in their treatment. 
In most cases, however, it will be found that, even if the exact 
nature of the affection can be diagnosed, little can be done in 
the way of surgical treatment. 
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CHAPTER XXni. 

GALLSTONE ILEUS OR INTESTINAL OBSTRUCTION DUE TO 

GALL STONES. 

Gallstone ileus, or intestinal obstruction due directly to one or 
more gall , stories, or indirectly to an abnormal state induced by 
the presence of these concretions, is a pathological condition only 
very occasionally met with. Several varieties of intestinal 
obstruction caused by cholelithiasis have been described, the 
distinctions between the separate forms being dependent upon 
the manner in which the obstruction to the lumen of the 
affected portion of the alimentary canal has been produced. In 
most cases the obstruction is acute, but a form of chronic obstruc- 
tion may develop as a sequel of chronic inflammatory processes 
which have terminated in the formation of numerous fibrous 
adhesions, one or more of these having involved the alimentary 
canal. The commonest form of obstruction is due to the impac- 
tion of a gall stone in some part of the intestine. When a gall 
stone becomes impacted in this manner, it is usually found that 
the concretion has gained an entrance into the alimentary canal 
by passing from the cavity of the gall bladder, where it has 
been formed, into the interior of an adjacent loop of intestine, 
through an abnormal aperture which has arisen as the result of 
inflammatory and ulcerative processes. The presence of a large 
calculus within the bladder may be associated with the occurrence 
of an inflammatory condition, of the mucous membrane which 
spreads through the walls of the viscus, and causes a localised 
form of peritonitis and the development of adhesions between 
the - gall bladder and a coil of intestine. When the gall bladder 
and intestine have become adherent in this manner, the gall 
stone may cause ulceration and perforation of the septum which 
separates the cavity of the gall bladder from the lumen of the 
adherent portion of the intestine, and through the aperture 
which is thus produced the gall stone may pass into the interior 
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of the bowel, where, sooner or later, it may become a cause of 
obstruction owing to impaction taking place. Impaction of a 
gall stone may occur in different parts of the intestine, and may be 
dependent upon several causes. In some cases the large size of 
the calculus is the immediate cause of the obstruction ; in others, 
a kink or abnormal bend of the intestine, which is due to the 
presence of a fibrous band exerting tension or pressure from the 
exterior ; in others, the presence of a fibrous stricture, or a stric- 
ture which is due to some form of new growth ; and in others 
again, the deposit of solid material upon the exterior of the cal- 
culus, from the contents of the alimentary canal, as a result of 
which it increases in size, is the determining factor in the causae 
tion of the arrest and impaction of the calculus. The part of the 
intestine in which the calculus becomes impacted varies to a 
certain extent according to the situation of the aperture through 
which the calculus has passed from the gall bladder. In most 
cases this aperture is located in some part of the small intestine, 
often the duodenum or the upper; portion of the jejunum, but it 
is not uncommon to find that the transverse colon is the seat of 
the fistulous communication. The impaction usually takes place 
in the lower portion of the ileum, or at the ileo-csecal valve, and 
only rarely in some part of the large intestine. Out of. thirty- 
five cases of intestinal obstruction due to the impaction of gall 
stones, which have been analysed by Lobstein,^ the seat of the 
impaction was at the ileo-csecal valve in seven cases, the lower 
portion of the ileum in ten cases, the upper part of the ileum in 
six cases, the jejunum in seven cases, the duodenum in two cases, 
and in the colon or rectum in three cases. A gall stone has 
been found in a coil of intestine which has formed the contents 
of a hernial sac, and has been the cause of obstruction.. When 
intestinal obstruction is due to an impacted gall: stone, the 
obliteration of the lumen of the affected portion of the,- intestine 
is caused by a blocking of the interior by the calculus itself, and 
it is not due to the establishment of strangulation, such as occurs 
in a case of strangulated hernia. The gall bladder is not invari- . 
ably the seat of the perforation, and it occasionally happens that 
a gall stone is arrested in the cystic duct or the common bile 
duct, this portion of the duct becoming dilated, inflamed, and 
adherent to a coil of intestine, in which case an abnormal aper^ 
ture may be formed as a result of ulceration, and the calculus 

1 Lotstein, " Gallenstein-Ileus," Bdtr. e. Min. Chir., Tubingen, 1896, s. 390. 
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pass into the interior of the adherent portion of the bowel. In 
other cases the bile ducts become considerably dilated, so as to 
allow the passage of large calculi along them into the interior of 
the duodenum. Gall stones which have passed into the intestine 
in either of these ways may become arrested and impacted in 
their passage along the intestine, and so be the cause of intestinal 
obstruction. It must not be thought that when a gall stone 
passes into the intestine by one of the routes which have been 
mentioned, that intestinal obstruction is a common result. It is 
probable that in nearly all cases in which the calculi pass along 
a dilated common bile duct into the duodenum, they are extruded 
from the anus along with the faeces ; but it is possible in cases of 
narrowing of the lumen of the bowel by bands and fibrous 
adhesions, or by malignant growths, that impaction followed by 
obstruction may result, or the calculus may increase in size 
owing to the deposit on its exterior of solid matter from the 
contents of the bowel, and then become impacted. , Calculi of a 
considerable size may pass along the intestine and be voided per 
anum, and when intestinal obstruction follows the passage of a 
gall stone into the intestine, there is, in most cases, some abnor- 
mal condition of the intestine at the seat of impaction, or the 
calculus itself is of very large size, or the patient is suffering 
from chronic constipation, a condition which favours arrest of the 
calculus, owing to the increase in size of 
the gall stone by deposit of material on its 
exterior. The size of the impacted cal- 
culus may be considerable, or it may be 
only of moderate or even small dimensions. 
In the Museum of St. Bartholomew's 
Hospital ^ there is a calculus which was 
removed by operation from a patient in 
whom it had caused an attack of intestinal 
obstruction. This calculus measured \\ in. 
in length, and 3 J in. in circumference; Fig. 44.— a large gaii stone 
Fig. 44 shows its shape and size. In the ^^^^^.^T^,,^ 

same museum there is a gall stone measuring owing to its impaction 
2 in. in length and 4i in circumference, i° t^''- ileum. —«. 

, . , ° , n It i £ Barth. Hasp. Museum. 

which was removed from the rectum 01 

a patient through the anus. Both these cases recovered. 

The passage of a gall stone along the intestinal canal may 

1 St. Barth. Hasp. Museum, Spec. 1353. 
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set up irregular and violent contractions of the muscular coats, 
and, as a result of these contractions, a part of the small 
intestine may become twisted upon itself, and a volvulus of this 
portion of the alimentary canal induced. In most cases in 
which this condition arises, it is found that the calculus which is 
the cause of the mischief is located in the convexity of the 
twisted loop of intestine, although it may occasionally happen 
that the concretion is not included within that section of the 
intestine which has become twisted. It has been stated that the 
presence of a calculus in the gall bladder, or more especially in 
the cystic or common bUe duct, when it is the direct cause of an 
attack of biliary colic, may give rise to spasmodic contractions of 
the small intestines, which are followed by the establishment of 
a volvulus, owing to a section of the tube becoming twisted upon 
itself, but this condition must be of very rare occurrence. Mayo 
Eobson^ has recorded two cases in which a volvulus of the small 
intestine was due to gall stones ; in each case an operation was 
performed (the volvulus was untwisted), and the patient recovered. 
The occurrence of localised peritonitis in the region of the gall 
bladder, owing to the presence of calculi within this viscus, has 
been said to cause an attack of acute intestinal obstruction, by 
the inflammatory condition extending to a section of the adjacent 
portion of the alimentary canal, and causing a temporary paralysis 
of the muscular coats of the involved part of the intestine. It 
is somewhat doubtful whether this is the true explanation of this 
pathological condition. In cases of this kind which have been 
submitted to operation, it has generally been found that the 
structures in the region of the gaU bladder and the common bUe 
duct have been firmly bound down to one another by fibrous 
adhesions. It appears to be more probable that in these patients 
a small calculus passes along the bile duct into the alimentary 
canal ; and when this concretion arrives at that portion of the 
intestine which is involved in the fibrous adhesions, a temporary 
arrest occurs which causes the development of symptoms of 
intestinal obstruction, but when the kink which causes the 
arrest becomes obliterated or diminished, the calculus passes 
onwards and is ultimately voided per anum. Several calculi may 
be passed in close succession from the gall bladder or bile ducts 
into the intestine, and form a conglomeration of calculi and 
intestinal contents, which conglomeration may be broken up and 

^ Mayo Rolison, Med.-Ghir. Trans., London, 1895, p. 117. 
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the obstruction set free. In that form of chronic intestinal obstruc- 
tion which develops as the result of fibrous bands and adhesions 
which have been formed after a localised peritonitis, due to in- 
fla,mmation spreading from a gall bladder, the seat of calculi can 
only be diagnosed with very great difficulty, and its considera- 
tion is best included in a book dealing with the different forms 
and varieties of intestinal obstruction. 

Symptoms. — The symptoms of an attack of intestinal obstruc- 
tion due to gall stones do not differ in any essential respect from 
those which are dependent upon intestinal obstruction caused by 
other pathological conditions. Abdominal pain is often an early 
symptom, and becomes apparent soon after the establishment of 
the obstruction. It is usually referred to the right inguinal 
region, or to the position of the duodenum, more commonly the 
former, on account of the frequency of impaction of the calculus 
in the lower part of the ileum or the ileo-cfecal valve ; but it may 
be experienced in any part of the abdomen. Vomiting frequently 
occurs, the nature of the ejecta varying according to the situation 
of the obstruction in the intestine. When the impacted gall 
stone is located in the duodenum or the upper portion of the 
smelll intestine, the vomiting is usually profuse, and the vomited 
matter contains a considerable proportion of bile. If the pylorus 
is obstructed, acute dilatation of the stomach may result at an 
early stage of the affection. Hsematemesis may occur if a 
calculus has ulcerated its way through into the stomach or upper 
portion of the duodenum, especially the former, the blood coming 
from the vessels in the margins of the fistulous aperture. The 
vomiting rarely becomes faecal in character in those cases in 
which the obstruction is situated in the duodenum or the upper 
portion of the jejunum. When the obstruction involves the 
lower part of the ileum, or some part of the large intestine, the 
vomiting usually commences somewhat later ; whilst the vomited 
material at first consists of the contents of the stomach, then of 
bile or bile-stained matter (when bile is passing into the 
duodenum), and then it becomes feculent. Constipation is an 
important symptom, and comes on soon after the commencement 
of the obstruction. There may be, however, one or two evacua- 
tions of the rectum after the other symptoms of obstruction 
have become established. Naunyn says that in his experience 
flatus is more commonly passed in intestinal obstruction which 
is due to an impacted gall stone, than when it is dependent on 
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other causes. The circulation in the blood vessels of that 
portion of the intestine which is the seat of the obstruction is 
not seriously impeded in most cases of obstruction of this kind, 
especially in the early stages, and this may explain the frequency 
of the passage of flatus, and also of the contents of that portion, 
of the intestine which lies distal to the obstruction. Diarrhoea 
may be present in cases ia which the obstruction is not complete, 
but this condition is of very rare occurrence. Palpation of the 
abdomen may reveal the presence of a localised swelling or 
tumour, or of one or more areas which are tender or painful. 
The tumour, when present, is most commonly found in the region 
of the right inguinal fossa, or below and to the right of the 
umbilicus, owing to the fact that the lower portion of the ileum 
or the ileo-csecal valve is the commonest seat of the impacted 
calculus. It is, however, only in occasional cases that a tumour 
of this kind can be felt. Dessauer, Kostlin, Jeaffreson, and 
Sick have described such cases. The size and shape of the 
tumour depends upon the characters of the calculus and the, 
contents of the intestine in the region of the impaction. When, 
the obstruction is due to the impaction of a calculus in the lower , 
portion of the sigmoid flexure, or in the rectum, it will be possible 
to detect its presence by a digital examination per anum. 
Distension of the abdomen is a frequent symptom, and is due to 
an accumulation of gas and fluid intestinal contents in that 
portion of the alimentary canal which is proximal to the obstruc- 
tion. It is limited to the epigastric and left hypochondria,c 
regions in those cases in which the obstruction is situated in the 
duodenum or the upper portion of the jejunum, the other parts 
of the abdomen being retracted. When the lower part of the 
ileum or the ileo-csecal valve is the seat of the impacted gall 
stone, the distended intestines occupy the inferior and anterior 
portions of the abdomen ; whilst, if the obstruction is in the 
sigmoid flexure, there is a general distension of the entire 
abdomen. If, during the passage of the gall stone from the 
biliary system into the intestine, a communication is established 
between one of the hollow viscera and the peritoneum, infection 
wUl usually occur, and be followed by the development of acute 
peritonitis, and the appearance of symptoms which are charac- 
teristic of this condition. Such a complication is rare in the 
early stages. When, however, the obstruction has lasted for 
some time, and the portion of the intestine which grasps the 
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calculus has become ulcerated and gangrenous, then perforation 
and septic peritonitis are very- likely to happen. 

A biliary calculus may remain in the intestinal canal for 
some time without giving rise to the development of symptoms 
from the presence of which its existence can be diagnosed. 
Smith has recorded a case in which the calculus probably passed 
into the intestine from the gall bladder fifteen years before the 
occurrence of obstruction. Eve has also published a somewhat 
similar case. Usually obstruction comes on within a short period 
from the time when the calculus has gained an entrance into the 
interior of the alimentary canal. It rarely happens that a calculus 
causes obstruction when it has passed along the common bile 
duct into the duodenum, since these calculi are of small size and 
can easily pass along the intestine, and be voided along with the 
faeces. Several small calculi may, however, become united 
together by the contents of the intestine, and then increase in 
bulk by the deposition upon their exterior of solid constituents 
derived from the food. A single calculus may increase in size 
in a similar manner, and so become a direct cause of obstruction. 

Thorowgood^ has described the case of a girl, set. 10, in 
whom an abscess formed in the right groin, and from this a small 
gall stone, consisting of cholesterin, escaped when an incision was 
made to evacuate the collection of pus. It is probable that in 
this case a gall stone had passed from the biliary duct into the 
intestine, and thence into the vermiform appendix, where it gave 
rise to inflammation, suppuration, and the development of an 
abscess which pointed in the groin. The patient recovered. 

It occasionally happens during an examination of the 
abdomen, that the impacted calculus which is the cause of the 
obstruction becomes dislodged, and passes onwards to be voided per 
anum. The symptoms of obstruction in these cases at once 
become less marked, and soon disappear. Schiiller^ has described 
four cases of this nature, in each of which relief followed a 
manual examination, and a short time afterwards a calculus was 
found to have been discharged with the faeces. 

Intestinal obstruction dependent upon gall stones occurs 
much more frequently in women than in men. According to 
-Naunyn,* it is five times more frequent in women than in men. 

1 Thorowgood, Trans. Path. Soc. London, 1877, p. 130. 

sgohiiller, "Gallensteine als Ursache der Darmobstruktion," Inaug. Diss., Stras- 
burg, 1891. ' Naunyn, loc. cit. 
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In Lobstein's^ statistics, out of sixty-six cases in which the sex 
was stated, forty-six were females ; and in Schuller's table there 
are 74 per cent, of women (139 cases). The majority of cases 
occur in individuals who are over 40 years of age ; this is to 
be expected, since gall stones are more common after this age. 
In a hundred and eight of Schuller's eases in which the age 
was stated, four occurred under 30, iive between 30 and 40, 
and ninety-nine after 40. Out of forty-nine cases collected by 
Lobstein, thirty-one were 60 or more. 

BiagTiosis. — It is often very, difiBcult to diagnose gall stone 
ileus, since in most cases the symptoms are very similar to those 
of intestinal obstruction due to other causes. The previous 
history of the patient may, however, often help in leading the 
surgeon to a correct diagnosis of the pathological condition. 
Former attacks of cholelithiasis, during which gall stones have 
passed from the biliary system into the alimentary canal, whence 
they have been extruded per anum, when a clear history of their 
occurrence is given, will point to the possibility or even prob- 
ability of the present attack being of a similar nature ; or the 
occurrence of one or more attacks of jaundice may have a like 
import. Naunyn was able to trace a connection of this kind in 
forty-one cases out of a total of 120. The sex of the patient is 
of importance, since the affection is much more common in women 
than in men. It is especially frequent in old women ; and when 
an obscure case of intestinal obstruction in an old female is being 
examined, the possibility of the obstruction being due to an im- 
pacted gall stone must not be forgotten. The presence of a 
tumour which can easily be felt, in the region of the ileo-csecal 
valve, will also indicate the probability of a gall stone being the 
cause of the obstruction. The ordinary hernial apertures should 
always be carefully examined so as to exclude the possibility, of 
the obstruction being due to an external hernia. In a consider- 
able number of the cases it is not possible to make a diagnpsis 
of the cause of the obstruction before the peritoneal cavity has 
been opened and its contents examined through a mediaij 
incision in the abdominal wall. When it is thought that a 
gall stone is the cause of an attack of intestinal obstruction, 
some authorities have advised that the situation of the impacted 
calculus should be sought for by sounding the abdomen with a 
long fine steel needle pushed through the abdominal wall. This 

' Lobstein, loc. cit. 
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is a very dangerous method of procedure, and ought never to be 
practised. The intestines and other important anatomical 
structures are liable to be injured, whilst septic material may 
exude from the puncture holes in the intestinal wall, and acute 
septic peritonitis be induced, which soon leads to a fatal termina- 
tion. It is far safer in cases of this nature to open the abdomen 
at an early stage, and then to examine the obstructed intestine, 
and deal with it according to the pathological condition 
which is discovered. 

Treatment. — The treatment of intestinal obstruction due to 
gall stones may be either medical or surgical, or both. In the 
early stages of the obstruction it is advisable to adopt medical 
and palliative measures. The patient should be kept in bed and 
small quantities of opium administered. If the abdominal pains 
are severe it will be best to give a hypodermic injection of 
morphia. In most cases it will also be desirable to give a soap 
and water enema, in order to empty the lower portion of the 
intestine. Kussmaul has advised that the stomach should be 
washed out so as to avoid the absorption of the products of 
decomposition of the food which may be present. If a tumour 
can be felt through the abdominal wall, it may be advisable to 
manipulate it careftiUy, in order, if possible, to induce its move- 
ment onwards, and so remove the obstruction. Dufort recommends 
stimulation of the abdominal region with the faradic current 
in these cases, and he has published a successful case. The 
patient's strength should be maintained by the administration of 
small quantities of peptonised milk, and of brandy and other 
stimulants, by the mouth, if the vomiting is not too frequent, and 
in severe cases it may be necessary and advisable to give nutrient 
enemata. If measures of this kind do not quickly give rise to a 
disappearance of the obstruction and an amelioration of the 
symptoms, it will be necessary to perform a surgical operation for 
the relief of the patient. It is often a difficult matter to decide 
when to have recourse to surgical treatment, but it is much better 
to operate early than late, when the patient's general condition 
has become enfeebled and she is not capable of withstanding a 
severe surgical operation. In all cases of intestinal obstruction 
due to the impaction of a gall stone, the abdomen should be 
opened in the middle line when the locality of the obstruction is 
not known, and the situation of the impacted calculus sought for. 
In order to do this, it may be necessary to bring out successive 
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portions of the intestine until the affected loop is discovered. 
When this has been done, the loop of intestine is brought well 
out through the abdominal wound and surrounded with warm 
sterilised compresses. An incision is then made along the con* 
vexity of the gut in a longitudinal direction, and the calculus 
extracted. If the gall stone is large, it may be advisable to 
break it up into several fragments before extraction, so as to 
avoid making a large hole in the intestine. When the calculus 
has been removed, all intestinal contents are removed from the 
area of the operation by washing and sponging with sterilised 
water or dilute aseptic solution, and then the aperture in the 
intestine is closed by the insertion of two or three tiers of fine 
silk sutures. The first tier unites the mucous membrane on each 
margin of the incision, the second approximates the musculat 
coats, whilst the third fixes in contact the peritoneal surfaces of 
the intestine on each side of the incision. The first tier is a 
continuous suture, the second is an ordinary interrupted one, and 
the third is inserted after Lembert's method. When this has 
been done, the intestine is again sponged and then returned into 
the peritoneal cavity, and the abdominal wound closed. When 
the obstruction has existed for some time, and the general con- 
dition of the patient will not permit a prolonged operation, a 
median laparotomy should be performed, the affected portion of 
intestine brought into the wound and then opened, the margins 
of the incision in the gut being fixed to those of the external 
wound. In this manner an artificial anus is established, and if 
the condition of the patient improves this may be closed at a 
later period. In those cases in which a perforation of the in- 
testine has been formed, or in which there is a communication 
between the interior of the bile passages and the peritoneum, the 
perforation must be sought for and closed, and then the peritoneal 
cavity irrigated, so as to remove as far as possible all septic matter 
and prevent the development of acute peritonitis. If peritonitis 
has become established, a similar method of treatment should be 
adopted, and the peritoneal cavity drained. When the intestine 
in the region of the impacted calculus has become gangrenous, a 
condition which rarely happens, it may be necessary to remove 
the dead portion and then to unite the two ends by some method 
of intestinal anastomosis. Usually, however, in cases of this 
kind the general condition of the patient is very serious, and it 
is advisable to establish an artificial anus, and if improvement 
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occurs to unite the open ends of the intestinal loop at a later 
period, in this manner giving the. patient a better chance of 
recovery. If, after the peritoneal cavity has been opened, it is 
found that the obstruction is of the nature of a volvulus, this 
should be untwisted, and, when the calculus is within the twisted 
loop and of small size, it should be manipulated onwards with 
the fingers, but if large it will in most cases be advisable to make 
an incision in the long axis of the bowel and opposite the attach- 
ment of the mesentery in order to extract it. The incision is 
closed in the manner described above. The, after-treatment of 
all cases of gallstone ileus is similar to that of other varieties 
of intestinal obstruction. 

Prognosis. — Intestinal obstruction due to a gall stone is a very- 
serious pathological condition, a considerable number of cases 
terminating fatally. Lobstein ^ has collected the statistics of 
ninety-two cases, of which thirty-one were submitted to a surgical 
operation, and sixty-one were treated by medical measures alone. 
Twelve of the cases operated upon recovered, and nineteen died, 
whilst of those not submitted to operation thirty-two recovered 
and twenty-nine terminated fatally. The percentage of recoveries 
in these cases was 38'7 for those operated upon, and 52-4 for 
those treated by medical measures only. According to Cour- 
voisier, the mortality is 44 per cent. (125 eases), while Schiiller 
places it at 56 per cent. (82 cases). In these cases, however, 
the operation cases are not separated from the non-operation 
ones. Mr. Jonathan Hutchinson says that the mortality in those 
cases which are treated surgically is about 50 per cent., and he 
thinks that the question of the advisability of a surgical operation 
in intestinal obstruction, due to an impacted biliary calculus, is not 
yet definitely decided. 

When a person has suffered from one attack of intestinal 
obstruction, caused by the arrest of a gall stone in, the alimentary 
canal, and has recovered from it, he is always liable to have a 
recurrence of the affection, caused by another calculus passing 
from the bile passages into the intestine, and becoming arrested 
at the ileo-caecal valve or other part of the course of the 
alimentary canal towards the anus. 

1 Lobstein, "Zur Kasuistik des Gallensteiu-Ileus," Beitr. a. Min. Chir., Bd. xiii. s. 
406. 



CHAPTER XXIV. 

OPEEATIONS UPON THE LIVER. 

spiration. — The aspirator can only be made use of, in the 
eatment of pathological conditions of the liver, under restricted 
rcumstances. It is very useful in the diagnosis of the character 

the contents of an obscure collection of fluid, but its applica- 
3n in this respect should be very limited. The strictest 
itiseptic precautions should be practised in every case in which 
le needle of an aspirator is used to explore a hepatic swell- 
g. The skin over the affected area must be rendered free from 
ptic micro-organisms, by washing it with soap and water, 
her, and finally with a solution of perchloride of mercury 

in 500), before a puncture is made. Before introducing the 
jedle, it is essential to have it carefully boiled, so as to render 

aseptic. It is plunged inwards over the most prominent 
jrtion of the swelling. Some authorities have recommended 
lat the needle should be filled with a solution of carbolic acid 
. in 20), but it appears to me that careful boiling is quite 
ifiicient. When the collection of fluid has been reached, the 
jint of the needle should be permitted to move vdth the liver 
iring respiration, so as to avoid unnecessary laceration of the 
3patic substance along the line of puncture ; since, when this 
ippens, the escape of pus or other fluid into the adjacent 
jrtion of the peritoneal cavity is facilitated. After the point of 
le needle has entered the abscess or cyst, a small quantity of the 
aid can be withdrawn and examined, and its nature determined, 
ame surgeons have advocated the treatment of hepatic abscesses 
Y aspiration and removal of the pus through the needle. When 
lis treatment is adopted, it is generally necessary to perform 
ipiration several times before a cure is effected. Many cases of 
ilure, however, have been reported, and it has been found that 
iptic peritonitis may result, owing to the escape of pus along the 
act of the needle into the peritoneal cavity. On g,ccount of 
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the liability to failure and the occurrence of septic peritonitis, 
and also the possibility of injury to one or other of the neigh- 
bouring- abdominal viscera, it is advised that an abscess of 
the liver should not be treated by aspiration alone. When 
the situation of the pus has been determined by the aspirator, an 
incision should be made into the pus-containing cavity, the 
contents evacuated, and the interior drained after the manner 
described in a succeeding paragraph. 

Some authors have advised that non-suppurating hydatid cysts 
of the liver should be treated either by simple puncture, or by 
puncture, withdrawal of a small quantity of the fluid contents, 
and injection of tincture of iodine, perchloride of mercury, or 
other drug. The advisability of the performance of these pro- 
cedures is discussed in the chapter on hydatids. 

Puncture. — Puncture by a trocar and cannula, the cannula 
being left in so as to allow drainage, has been recommended by 
different surgeons, but, owing to the serious complications which are 
liable to occur as the result of this method of treatment, the 
operation is now very rarely, or practically never adopted. Un- 
pleasant results are liable to follow the use of the trocar similar 
to those which have been mentioned in connection with the use of 
the aspirator ; but since the trocar is much larger than the needle 
of an aspirator, leakage along the tract of its entrance more 
frequently happens, and on this account its use is said to be 
more dangerous. When an abscess of the liver is tending to 
point on the surface of the body, a trocar is a very useful instru- 
ment for its puncture and evacuation ; but in cases of this kind 
it must be remembered that even when an abscess is apparently 
close to the surface, that portion- of the peritoneal cavity which 
intervenes between the surface of the affected part of the liver 
and the adjacent portion of the abdominal wall, may not have 
been obliterated by the formation of inflammatory adhesions, and 
consequently pus may escape into the peritoneum. A trocar is 
a most valuable instrument for the location and partial evacua- 
tion of an abscess or cyst of the liver, after the surface of the 
gland has been exposed by an incision, and it is to this class of 
case that the use of the trocar should be restricted. 

Hepatotomy. — By the term hepatotomy is generally under- 
stood the making of an incision into the liver ; and hence the 
operation which is designated by this name has for its object an 
incision into the hepatic substance. This surgical procedure 
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may be performed in a variety of ways, but in all cases it is 
necessary to make an incision through the overlying parietes 
before the liver itself is reached. The following are the differ- 
ent methods which have been employed ia the performance of 
hepatotomy : — 

(a) Direct incision extendincf into the liver. — This operation 
can only be performed when the peritoneal surface of the liver 
has become adherent to the parietal peritoneum which covers 
the posterior or deep aspect of the adjacent portion of 
the anterior abdominal wall, and that part of the peri- 
toneal cavity which intervenes between the surface of the 
liver and the abdominal parietes has become obliterated. In 
the case of abscesses of the liver which are pointing on the 
surface of the body, and are accompanied by the appearance of 
redness, oedema, tenderness, and superficial fluctuation over the 
most prominent part of the abdominal swelling, it may be 
assumed in most instances that adhesions have been formed as 
the result of the inflammatory process, and that there is no risk 
of opening and contaminating the peritoneal cavity. The above 
clinical appearances may, however, be present in cases of abscess 
of the liver, without the simultaneous obliteration of the over- 
lying portion of the peritoneum by the formation of adhesions ; 
hence, when cases of this nature are being operated upon, it is 
necessary to proceed cautiously, in order to ascertain whether or 
not adhesions have been formed. In performing the operation, 
an incision, which is about one and a half to two inches in 
length, is made over the most prominent portion of the 
swelling, the direction of the cut in most cases being vertical to 
the long axis of the body ; this incision is extended carefully 
through the tissues of the abdominal wall, until the surface of 
the liver is reached. If it is found that adhesions have 
been formed which shut off the whole length of the incision 
from the adjacent part of ,the; peritoneal . cavity, the liver 
substance is at once incised, until the abscess cavity, hydatid 
cyst, or other pathological focus is reached. In most cases 
this variety of operation is performed for abscess of the liver 
or hydatid disease, and when the affected portion of the 
viscus is met with, it is cut into, and then the margins of the 
wound are held well apart, so as to allow the contents of the 
cavity to escape. After the swelling has been evacuated in the 
above manner, the interior is carefully examined with the 
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forefinger. If other abscesses can be felt in the neighbourhood 
of the one which has been opened, the intervening Hver tissue is 
broken down with the finger, and the contents are allowed to 
pass out through the opening in the abdominal wall. Great 
care must be taken in breaking down the hepatic tissue with 
the fingers, so as to avoid the rupture of any large branch of the 
vessels within the liver, which might lead to the occurrence of 
severe haemorrhage. If the contents of the swelling do not 
readily pass out through the wound when the margins are held 
apart, it will be advisable to apply manual pressure to the abdomen 
in the region of the wound, and at the sides of the swelling in 
the liver. After an abscess of this kind has been evacuated as 
far as possible, the cavity should be irrigated with warm 
sterilised water, or a dilute solution of perchloride of mercury 
(1—2000), so as to remove any debris and other septic matter 
which may have been left at the bottom or in the recesses of 
the cavity. If haemorrhage occurs, irrigation with water at a 
temperature of 112-115° F. will help in its arrest. After the 
irrigation has been carried out, a moderate-sized red rubber 
drainage-tube, which has a number of perforations in its deeper 
part, is inserted into the bottom of the abscess cavity, and an 
aseptic absorbent dressing not too tightly applied. 

This operation can only be performed in those cases of 
abscess or hydatid cyst of the liver in which the diseased 
part of the organ has become directly fixed to the parietal 
peritoneum and the abdominal wall, by the formation of fibrous 
adhesions which completely shut off the area of operation from 
the peritoneal cavity. When this is the case, the possibility of 
the occurrence of septic peritonitis, as the result of contamina- 
tion of the peritoneum with the contents of the abscess, are very 
much diminished, and hence the prognosis is better as regards 
recovery. 

(J) Immediate incision hy an ahdominal operation. — In this 
operation the abdominal wall and the liver are incised at the 
same sitting, and in addition any other treatment which may 
be requisite is done at the same time. A vertical incision is 
made over the most prominent portion of the hepatic swelling, 
commencing above at the costal margin, and extending down- 
wards for three or four inches. When the peritoneum is reached 
it is divided for the whole length of the incision. The surface 
of the liver will then be seen at the bottom of the wound, and 
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the situation of the enlargement should be made out. In many 
cases the surface of the enlarged portion will tend to protrude 
at the bottom of the wound. That part of the peritoneal 
cavity which is in the neighbourhood of the liver is next 
carefully packed with flat aseptic sponges (which are counted 
and a record of their number kept), so that any fluid 
which may escape from the liver during the later stages 
of the operation may be prevented from passing into the 
general peritoneal cavity to become a cause of peritonitis. 
After the sponges have been introduced, pressure is applied to. 
the external surface of the abdomen, by the hands of an 
assistant, so as to keep the abdominal parietes in close apposition 
with the sponges, thereby preventing the passage of any 
extraneous matter into the peritoneum. In the case of an 
abscess, an exploring syringe with a long needle of moderate calibre 
is pushed into the liver substance, and the locality of the pus 
is sought for. When this has been found, an incision is made 
into the liver tissue about one and a half or two inches long, 
parallel to the margins of the abdominal wound. This is 
deepened until the abscess is reached. If there are any bleed- 
ing points in the hepatic substance, they are picked up with 
artery forceps and ligatured with fine silk. The aperture which 
is made into the abscess is kept open by the introduction of a 
pair of dressing-forceps (the blades being separated), and the 
purulent contents allowed to exude. If any difficulty is ex- 
perienced owing to the liver showing a tendency to recede, the 
forefinger may be passed into the cavity of the abscess, and 
the liver hooked forwards by exerting traction with the bent 
finger. If the forefinger is not used in this way, two strong 
silk sutures may be passed through the margins of the hepatic 
wound, and given to an assistant to hold. By exerting traction 
upon these, the margins of the wound in the liver may be kept 
in close apposition to the abdominal walls. In this manner 
the abscess can in most cases be readily evacuated ; but if the 
pus exudes slowly, a large rubber tube may be passed into the 
abscess cavity, and the outer end pinched and depressed so as to 
make it act as a syphon, or a glass syringe may be fixed to the 
outer end of the tube, and the pus withdrawn into the syringe. 
After the cavity has been emptied in this manner, the interior 
is examined, as described above, and if any other abscesses are 
present they are made to communicate with the one which has 
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been first opened. When the evacuation is complete, the cavity 
is irrigated, and the aperture of the wound in the liver is 
temporarily closed by the insertion of a sponge, which acts as 
a plug. All traces of pus and debris are now removed from 
the tra,ct of the incision and from the exposed surface of the 
liver, by irrigation and sponging, and then the sponges which 
have been placed in the peritoneum for packing are removed 
and counted. If there has been any escape or soaking of pus 
into the peritoneal cavity, the soiled area is thoroughly irrigated 
with warm sterilised water or some antiseptic solution. The 
margins of the hepatic incision are now united to those of the 
incision in the abdominal parietes. Silk sutures are used, which 
are introduced by a modification of Hagedorn's needle, which 
in shape is fully curved and the point flattened (Fig. 49). 
Each suture is first introduced at the deeper part of the hepatic 
incision, and then is carried through the liver tissue, and the 
point of the needle made to emerge upon the surface of the 
gland, about one-third or one-half of an inch from the margin 
of the wound ; and then the same suture is carried through the 
abdominal wall and made to emerge through the skin of the 
abdomen, about one-third of an inch from the margin of the 
parietal wound. The sutures are introduced at intervals of one- 
third of an inch for the entire length of the hepatic incision, all 
sutures being introduced before any are tied. At the upper 
and lower extremities of the hepatic, incision, a suture is passed 
through the abdominal wall on one side of the wound, then 
through the liver tissue just beyond the angle of the wound, 
and finally through the abdominal wall upon the other side. 
The portion of the abdominal incision which lies above and 
below these sutures, is closed by the approximation and fixation 
of its margins in the usual fashion. After all the sutures have 
been introduced they are tied, those which pass from one side 
to the other being tied last of all. When all the sutures have 
been tied and their ends cut short, the sponge is removed from 
the cavity of the abscess, and a large drainage-tube inserted, and 
fixed so as to prevent it slipping into the cavity of the 
abscess. Care should be taken that the drainage-tube is not 
too long, as, if this is the case, the pressure necessary to fix 
the dressings may drive it into the substance of the liver, 
and giye rise to severe haemorrhage. Thick absorbent aseptic 
dressings are applied a,fter the drainage-tube has been inserted. 



312 OPERATIONS UPON THE LIVER. 

Fontan ^ recommends that the walls of the hepatic abscess should 
be well curetted whilst the irrigation is being carried out. 

When this form of operation is carried out for the treatment 
of hydatid, the parasitic cyst usually protrudes into the wound 
after the abdominal cavity has been opened, and an incision can 
be at once made into the liver substance without first using 
an exploriag needle in order to find out the locality of the 
disease, since in most cases these cysts can be seen projecting 
from the surface of the liver. 

(c) Incision in two stages {d deux temps). — The early stages of 
this operation are exactly the same as those in the preceding one, 
until the peritoneal cavity has been opened and the surface of 
the liver exposed. When this has been done, an area of the 
liver, about one and a half or two inches long and half an inch 
wide, is selected (for the site of the future incision), and with a 
fully curved Hagedorn's needle a series of interrupted silk 
sutures is introduced, each suture entering the liver substance 
at the margin of the selected area, passing through the hepatic 
tissue for a short distance, and then emerging about one-third of 
an inch outside its point of introduction, and finally being made 
to pierce the abdominal wall, as in the last operation. When all 
the sutures have been introduced, they are tied, and the remaining 
portions of the abdominal incision closed with silk sutures above 
and below the selected hepatic area. Moderately severe bleeding 
may occur from the liver at the site of the needle punctures, but 
this soon ceases spontaneously. By this means a portion of the 
peritoneum which covers the liver is closely approximated to the 
parietal layer which Imes the posterior aspect of the anterior 
abdominal wall. The margins of the wound are kept apart by 
packing the incision with aseptic gauze, and then a dressing is 
firmly applied. This completes the first stage of the operation. 
After the expiration of three or four days the dressing is removed, 
and it will then be found that adhesions have been formed 
between the visceral and parietal layers of peritoneum, and that 
the general peritoneal cavity has been cut off from the wound. 
The exposed area of the liver is now incised until the cavity of 
the abscess or cyst is reached. In order to facilitate the per- 
formance of this stage of the operation, it is advisable, at the 
termination of the first stage, to introduce a silk suture at the 
upper and lower limits of the exposed area of the liver, and to 

1 Fontan, Semaine mid., Paris, 1895, No. 43. 
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leave the ends of these sutures long, so that when the incision 
into the liver is made they may be lifted and the cut with the 
scalpel made to extend between them. If a case of hepatic 
abscess is being treated, it is evacuated, irrigated, and treated in 
a manner similar to that which has been described in the last 
operation. It is not absolutely requisite to give an anaesthetic 
for the second stage of the operation, but in most cases it will be 
found to be advantageous to do so. Some surgeons advise that 
instead of suturing the liver to the parietes in the first stage, 
that the parietal peritoneum should be fixed to the skin by a 
few points of interrupted silk suture, and that the wound should 
then be packed with aseptic gauze, and a thick pad tightly 
applied, so as to bring the surface of the liver and the anterior 
abdominal wall as far as possible into apposition, in the hope 
that they will acquire adhesions. This method, however, is much 
more uncertain than the preceding one, and on this account it is 
not recommended. 

In the majority of cases of cysts or abscesses of the liver, 
it is advisable to adopt the method of immediate incision and 
drainage. Of course, if the liver has become adherent to the 
overlying portion of the abdominal wall, direct incision will 
be carried out. In cases of hepatic abscess it is not advisable, 
and often not justifiable, to lose several days in waiting for 
adhesions to form, but when the presence of piis has been 
definitely diagnosed it ought to be evacuated at once. In those 
cases of cystic disease of the liver in which suppuration has not 
occurred, there is no serious objection to the latter method 
of operation. As, however, operations can be carried out under 
strict antiseptic precautions and conditions, there is very little 
advantage to be gained by operating in two stages. 

(d) Incision through the thoracic, walls, which is followed hy 
incision of the liver and subsequent drainage. — The operation of 
hepatotomy, when carried out through the thoracic wall, may 
be performed in either one or two stages, as in the case of 
operation through the abdominal wall. , r 

Operation at one sitting. — A site is selected on that part of 
the thoracic wall which overlies the most prominent portion 
of the hepatic swelling, and an incision, three inches long, which 
may be lengthened if necessary during the later stages of the 
operation, is made parallel to a rib. The rib is exposed, the 
structures which are attached to it separated, and then a portion 
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of it is excised. The underlying costal layer of the pleura is 
next divided and the cavity of the pleura opened, v^hen the air 
rushes inwards and the lung of the corresponding side becomes 
collapsed. The layer of pleura which* covers the adjacent portion 
of the diaphragm is now sought for and brought as far as possible 
into the wound, and an incision an inch or more in length is 
made into it. The margins of the woxmds in the two layers of 
the pleura (the costal and the diaphragmatic) are closely 
approximated, and imited with numerous fine silk sutures. At 
this stage of the operation it may in some cases be found neces- 
sary to aspirate the hepatic swelling and remove a portion of the 
fluid contents, so as to relax the diaphragm and the pleura. The 
diaphragm in the bottom of the wound is next incised, and 
sutures are passed through it so as to fix it to the margins of 
the wound in the thoracic wall. By these means the pleural 
cavity of the affected side (the right) is completely shut off from 
communication with the external atmosphere, and also from the 
swelling which is about to be incised. An incision is now made 
through the hepatic tissue where it is exposed at the bottom of 
the wound, and is deepened until the cavity of the abscess or 
hydatid cyst is reached. When this has been done, the abscess 
or cyst is evacuated and treated in a manner similar to that 
which has been described when the abdominal operation was 
imder consideration. The extremities of the incision in the 
thoracic wall may be closed with sutures, if it is thought advis- 
able. In order to obtain complete closure of the pleural sac, 
it has been recommended to apply a continuous suture to the 
two layers of pleura. 

Operation k deux temps. — In this operation the early stages 
are similar to the preceding. When the layers of the costal and 
diaphragmatic pleurae, have been incised and united with sutures, 
the wound is plugged vnth aseptic gauze, and left for several 
days. After the expiration of three to five days, an incision is 
made into the liver, and the abscess or cyst opened and treated 
in a manner similar to the above. In most cases it will be 
found advisable to complete the operation at one sitting, since 
the parts become coated with layers of lymph, and it becomes 
very difficult to recognise the different anatomical structures as 
they lie in the bottom of the wound. 

Hepatectomy.- — It is only during recent years that surgeons 
have successfully removed portions of the liver by operation. 
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The, operation has been called "resection of the liver," or 
hepatectomy. In those cases in which portions of the liver 
have been removed a fair amount of success has been met with, 
and it is to be hoped, by the introduction of improved details 
of technique, that this operation may become a recognised 
and justifiable one, since there are many affections of the liver 
which only admit of a cure being obtained by a complete and 
radical removal of the diseased tissue. All operations of this 
nature which involve the liver are limited to the removal 
of a portion of the organ, since it is not possible for a 
person or mammal to live when the entire organ has been 
taken away, even if this operation were possible from a 
merely operative point of view. The removal of portions of 
the liver can be effected according to one of the following 
methods, each of which has been used and recommended by 
surgeons of repute. 

(a) Fixation of the diseased portion of the liver in an 
abdominal wound and application of an elastic ligature to its base, 
so as to cause sloughing of the parts distal to the ligature. — When 
the abdominal walls have been prepared for the performance of 
an aseptic operation, and the patient has been anaesthetised, an 
incision, from four to six inches long, is made through that 
portion of the abdominal wall which overlies the affected 
portion of the liver, commencing above at the costal margin 
and extending downwards in a vertical direction. This incision 
is deepened until the parietal peritoneum is reached, when it is 
divided for the entire length of the wound. All haemorrhage 
from blood vessels in the incised abdominal walls is arrested, 
and then that portion of the liver which it is wished to remove 
is brought well into the wound, and made to protrude externally, 
so that the base of the diseased part can be brought into good 
apposition with the margins of the wound in the abdominal 
parietes. A series of silk sutures is next passed through the 
liver substance, well beyond the diseased area, and then through 
the abdominal wall a short distance from the margins of the 
incision, so that when these are tied the liver is firmly fixed to 
the abdominal wall, and the diseased portion protrudes externally. 
That portion of the abdominal wound which lies below the pro- 
truded part of the liver is closed in the ordinary manner with 
silk sutures. An elastic ligature is placed around the base of 
the protruded piece of liver, but distal to the ring of sutures 
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which fix the organ to the anterior abdominal wall. This 
ligature is allowed to remain in position for three or four days, 
the area of the operation being protected by the application of 
aseptic dressings. About the third day the elastic ligature is 
replaced by a second one, which is more tightly applied, and, if 
requisite, this in its turn is also replaced by a still tighter one. 
By these means the portion of the liver which lies beyond the 
elastic ligature is made to undergo a necrotic change, and in 
a short time it becomes separated as a slough or mass of 
gangrenous tissue. When the constricted portion has separated 
from its connection with the remainder of the liver, the base of 
the protruded portion will cicatrise and heal. The separation of 
the protruded portion may be hastened by the use of the actual 
cautery, on the tenth or twelfth day after the application of the 
elastic ligature. If the gangrenous portion remains too long in 
connection with the liver, putrefactive changes are very liable to 
become established, and the abdominal wound, or the liver itself, 
may become the seat of suppuration. Lticke ^ has removed a 
cancerous mass from the left lobe of the liver by this methodj 
and the patient recovered, whilst a similar result followed in 
a case of multilocular hydatid cysts, which was operated upon 
by Terrillon.2 Bastianelli,^ Hochenegg * and Schmidt ^ have also 
operated upon the liver in this manner. 

(&) Fixation of the diseased portion of the liver in an 
abdominal wound, and removal of the affected part after the liver 
has become adherent to the margins of the incision {operation a 
deux temps). — The early stage of this operation is exactly similar 
to that of the preceding. The portion of the liver which it is 
desired to remove is fixed by its base to the margins of a wound 
in the anterior abdominal wall, where it is left for several days 
or more. When the liver has formed adhesions to the margins 
of the abdominal wound, the second stage of the operation is 
performed. The portion of the liver which protrudes is detached 
from the remainder of the gland, either by ciitting it away with 
a knife or with a Paquelin's cautery. As the piece of liver is 

' Liicke, " Entfemnng des linkenkrebsigen Leberlappen," Centralbl. f. Ghir., 
Leipzig, 1891, s. 118. 

2 Terrillon, " Chiriirgie du foie," Bull. Soc. de chir. de Paris, 1890, p. 855. 

' Bastianelli, op. cit. 

^Hochenegg, " Ein Beitrag zur Leberchirurgie," Wien. Min. Wchnschr., 1890, 
ss. 223 and 1008. 

5 Schmidt, " Ueber Leberresection," Deutsche med. Wchnschr., Leipzig, 1893, No. 8, 
s. 175. 
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removed the cut surface should be covered with a sponge, and 
pressure applied so as to arrest temporarily any hemorrhage 
which may occur, and to prevent the possibility of entrance of 
air into the open mouths of the intra-hepatic veins, and thereby 
to avoid air emboHsm. When the portion of the liver has been 
detached the sponge pressure is relaxed, and all bleeding points 
upon the cut surface are ligated with silk. After haemorrhage 
has been arrested in this manner, the cut surface of the organ is 
irrigated so as to remove all traces of blood and debris, and then 
an aseptic dressing is applied and is firmly fixed in position by 
strapping and a bandage. Mtiller, Tillmans,^ and Tricomi ^ have 
resected portions of the liver by this method, and they speak well 
of the operation. In order to avoid the exposure of large cut 
surfaces of the liver after the resected portion has been taken 
away, it appears to me that in the second stage of the operation 
it would be preferable to resect the part of the hver which is to 
be removed, by the employment of a wedge-shaped incision, such 
as is described later. If this form of incision in the liver were 
adopted, it would be possible to bring together the margins of 
the hepatic wound, and fix them in apposition by the insertion of 
sutures. All fear of the occurrence of haemorrhage and air- 
embolism may thus be avoided. In all cases of exposure of a 
cut area of the liver, great care must be taken to prevent the 
entrance of air into the hepatic veins, since in these structures the 
venous blood pressure may be negative, and air tend to be drawn 
inwards by suction. Some authors have recommended that, 
after the portion of liver has been detached with the knife, the 
actual cautery should be applied to the cut surface, so as to 
arrest haemorrhage and prevent the occurrence of air embolism. 
If it is wished to make use of the cautery, it appears to me to be 
preferable to remove the piece of the liver with the knife of 
a Paquelin's cautery, and so arrest all haemorrhage as the 
operation proceeds. The objection to the use of the cautery in 
these cases is the necessary necrosis of charred tissue which must 
follow, and the liability to suppuration as the dead tissue is being 
separated or absorbed. A number of cases have been recorded 
in which a portion of the liver has been protruded externally 
through a penetrating wound of the abdominal wall, and this 
protruded part has been removed, either by encircling its base 

1 Tillmans, Ber. u. d. Verhandl. d. deutsch. Gesellsch. f. Chir., Leipzig, 21 Cong. s. 73. 

2 Tricomi, Rev. de chir.., Paris, 1894, p. 433. 
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with an elastic ligature and causing it to slough, or with the knife, 
after which the base has been cauterised to prevent haemorrhage, 
(c) Bemoval of tumours and cysts from the liver ly dissectixm, 
and subsequent closure of the wound in the liver ly sutures, 
together with simultaneous closure of the abdominal incision. — 
Tumours of the liver which are completely encapsuled, or 
hydatid and other forms of cysts which are embedded in the 
gland, may be removed by dissection. After the surface of that 
portion of the liver which contains the tumour or cyst has been 
exposed by an incision in the abdominal wall, the surrounding 
portion of the peritoneal cavity is packed with aseptic sponges, 
so as to avoid contamination of the peritoneum with blood or 
foreign material, or injury to the intestines, and then an incision 
is made into the hepatic substance until the superficial portion 
of the tumour is exposed. The tumour or cyst is then separated 
from the normal hepatic tissue by a process of careful dissection, 
and all bleeding vessels clamped and tied as the operation pro- 
ceeds, so as to avoid, as far as possible, any severe loss of 
blood. When the tumour has been removed in this manner, and 
all haemorrhage arrested, the surfaces of the wound in the liver 
are brought into apposition and fixed by the insertion of sutures. 
If the cavity extends for some distance into the substance of the 
gland, it is advisable that its deep parts should be approximated 
by the insertion of one or more tiers of buried sutures, and 
finally the margins of the wound on the surface of the liver are 
fixed in accurate apposition by the insertion of a row of fine 
sutures, which should not be more than one-third of an inch 
apart. When the incision in the liver has been treated in this 
manner, the organ is dropped back into the abdominal cavity, 
and after all sponges, blood, and other material have been 
removed from the peritoneum, the abdominal wound is closed in 
the usual manner. Great care must be taken in the perform^ 
ance of this operation, not to include the portal vein, or one of 
its large branches, within any of the ligatures or sutures. I have 
seen one case in which this accident happened, and the patient 
died a few hours afterwards from abdominal haemorrhage and 
arrest of the circulation of the blood through the portal vein. 
Tansini ^ has recorded a case of hydatid cyst of the liver which 
he treated in this manner, and the patient rapidly recovered. 

1 Fogliani, " Estirpazione totale di cisti di echinococoo," etc., Qaz. d. Osp., Napoli, 
Jan. 21, 1891, p. 45. 
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Bergmaim/ Kiister, and Eiselberg^ have removed portions of 
the liver containing cysts and tumours in a manner resembling 
the above, and they recommend that a small portion of the 
abdominal incision should be left open, and that the cavity in 
the liver should be packed with a long strip or tampon of 
aseptic gauze, the end of which is made to pass out through the 
open angle of the abdominal wound. After one or two days it 
is removed, and the abdominal wound is allowed to close. It is 
thought that this precaution diminishes the liability of the 
occurrence of haemorrhage from the injured area of the liver. 

(c?) Hxcision of a portion of the liver by the employment of a 
wedr/e-shaped incision. — The author has performed this opera- 
tion a number of times with success in a series of investigations 
upon the " surgery of the liver and biliary passages," which have 
been carried out at the laboratories of the Eoyal Colleges of 
Physicians and Surgeons. In most cases the animals used for 
the experiments were cats. From the success which was met 
with in these experiments, and the comparative ease with which 
the removal of portions of the liver was effected, it seems 
possible that a similar operation may, in suitable cases, be made 
use of in man when it is necessary to remove portions of the 
liver. The operation is performed in the following manner : — 
The abdominal walls are cleansed and rendered aseptic in 
the ordinary manner, and then a vertical incision, 4 to 6 in. 
long, is made through the abdominal walls, commencing above at 
the costal margin a ad situated over that portion of the liver 
which it is wished to remove. In most cases it will be found 
that the incision can be made in either the linea alba or in the 
right or left linea semilunaris. The peritoneal cavity is opened 
for the entire length of the incision, and then the affected 
portion of the liver is brought out into the abdominal wound, 
and its base surrounded with an elastic ligature, which is applied 
sufficiently tightly to control the circulation of the blood in the 
part of the liver beyond its line of application. A piece of 
moderately stout red indiarubber tubing will be found to be the 
most suitable material for the purpose. The surrounding area of 
the peritoneal cavity is packed with large flat sponges, and care 
is taken not to include a coil of intestine or a piece of the 

1 Bergmann, "Zur Casuistik der Leber-Chirurgie," Arch.f. Min. Chir., Berlin, Bd. 
xlvi. s. 394. 

2 Eiselberg, " Cavernom der Leber," Wien. klin. Wchnschr., 1893, No. 1. 
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omentum within the elastic ligature. 




The liver is now incised, 
the line of the incision 
being elliptical in shape 
and surrounding the 
tumour or cyst which it 
is wished to remove. 
The incision is deepehed 
in such a manner that 
the two sides of the 
incision tend to meet one 
another in the substance 
of the liver beyond the 
deep limits of the tumour. 
The piece of liver and the 
contained tumour when 
removed in this manner 
have the form and shape 
of a blunt wedge, and 
the wound which is left 
after the removal of the 
diseased portion presents 
two surfaces which can 
easily be brought into 

apposition in a manner similar to that in which the two flaps of 

an amputation are ap- 
proximated. The lines 

of the incisions, after the 

wedge - shaped portion 

has been removed, are 

shown in Figs. 45 and 

47. The larger branches 

of the portal vein and 

the hepatic artery which 

have been divided will 

usually be found to lie 

in the region of the angle 

at the bottom of the 

incision, and there they 

can be picked up with 

fine artery forceps, and fig. 46.— Resection of liver. Same as Fig. 45, but 

tied with fine silk. It '^''^ ^ ^^ sutures tied and the ends out short. 



Fig. 45. — Resection of liver. Method of inserting 
sutiires into the liver after a "wedge-shaped" 
portion has been removed. This diagram shows 
all the sntures in position before any have been 
tied. In this case the portion of the gland which 
has been resected has been from the antero- 
inferior margin, and the adjacent parts of the 
inferior and anterior surfaces of the left lobe. 
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will be necessary, in order to secure all the bleeding points, for 

the assistant who has charge of the elastic ligature to relax it 

slightly, so as to allow 

the smaller vessels to 

bleed, for they can 

then be recognised 

and tied. In the case 

of the: larger vessels, 

however, they will be 

readily seen on the 

cut surface of the 

liver, and can be 

tied without relaxing 

the encircling rubber 

tubes. All ligatures 

which are applied 

for the arrest of 

haemorrhage are cut 

short, and then the 

two flaps of the liver 

are brought into 

exact apposition, and 

are fixed in this 

position by the insertion of a row of silk sutures, which are about 

one-third of an inch 
apart. If the wound 
in the liver is a deep 
one, it may be re- 
quisite to unite its 
deeper parts with 
buried sutures, but 
in most cases this 
will not be neces- 
sary. Each suture 
passes through both 
flaps, and the method 
of insertion is illus- 
trated in Figs. 45 
and 47. For the 



Fio. 47. — Eeseotion of liver. Method of inserting sutures 
after a "wedge-shaped" portion of the liver has been 
. resected from the surface of the gland. This illustra- 
tion shows all the sutures in position before any have 
been tied. 




Fig. 48.— Eeseotion of liver. Same as Fig. 47, but with all 
the sutures tied and the ends out short. 



introduction of the sutures a large curved needle of the shape 
shown in Fig. 49 is the best. The portion of the needle near 
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the point is flattened, so that its long edge is parallel with the 
margin of the wound. The sutures are not so liable to cut out 
as when they have been introduced with an ordinary Hagedorn's 

needle. When the entire row of 
sutures has been introduced, the 
sutures are tied, and their ends cut 
short. Each suture is only tied tight 
enough to hold the surfaces of the 
Fig. 49.— Needle for introduction Hyer flaps in approximation, and if 

of sutures into liver tissue. ^^^ ^^^j^ ^^^^^ -^ ^sed in tying 

them, it will be found that they cut through the edges of 
the flaps, an accident which must be avoided if possible. 
At the points of entrance and exit of the suture needle, 
there is in most cases rather brisk haemorrhage at first, but 
this soon ceases spontaneously. When all sutures have been 
introduced, tied, and the ends cut short, the stump of liver is 
dropped back into the abdominal cavity. The exposed part of 
the peritoneal cavity is well sponged, so as to remove any debris, 
and the wound in the abdominal parietes is then closed. In those 
cases in which a large portion of hepatic tissue has been removed, 
or if there is a tendency to haemorrhage from the incised portion 
of the liver, it will be advisable to pack the hepatic wound with 
a long strip of aseptic gauze, the end of which is allowed to 
remain protruding from an unclosed portion of the parietal 
wound. This strip of gauze or tampon is removed at the 
expiration of one or two days, and the wound in the abdominal 
wall is allowed to close, or it may be closed by the insertion of 
one or two points of silk suture. If on the removal of the strip 
of gauze there are signs of haemorrhage or of the development of 
peritonitis, the wound should be again packed with a strip of 
gauze, so that drainage may take place, and the appearance of 
any further symptoms or complications recognised. It has been 
recommended by some surgeons that a glass or rubber drainage- 
tube should be passed down to the region of the wound in the 
liver, and left in for a few days. The employment of a long 
strip of absorbent aseptic gauze appears to serve all the purposes 
of a drainage-tube, whilst it does not possess its disadvantages. 

Hepatopexy or Hepatorrhaphy. — The operation of hepatopexy 
or hepatorrhaphy has for its object the fixation of an abnormally 
movable liver to the abdominal or thoracic parietes. The 
entire liver, or only one portion of it, may be movable and 
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require fixation. In most cases it has been found that it is 
the right lobe which requires to be anchored to the thoracic 
wall. In those cases in which only one lobe needs fixation the 
operation is called partial hepatopexy, whilst if the entire organ 
requires anchorage it is called complete hepatopexy. On account 
of the extreme difficulty which is met with in making a diagnosis 
of the presence of a movable liver, it will be found necessary in 
nearly all cases to perform an exploratory laparatomy ia order to 
confirm the diagnosis. "When the diagnosis of the condition 
of movable liver has been confirmed, an incision is made through 
the anterior abdominal wall over the movable portion of the 
organ, and immediately below and parallel with the costal 
margin. The liver is then replaced in its normal position in the 
upper portion of the abdomen, and a number of stout silk 
sutures are passed deeply into its substance, and then through 
the posterior aspect of the overlying portion of the anterior 
abdominal wall. When these sutures have been introduced they 
are tied, and by this means an attempt is made to fix the liver in 
its normal position. The ends of the sutures are cut short and 
the incision in the abdominal parietes closed in the usual manner. 
The patient is kept at rest in bed, lying in the dorsal position 
for several weeks, after the operation. In one case of this kind, 
which was operated upon by Langenbuch, the patient could walk 
about six weeks after the operation. In a second case, which 
also was operated upon by Langenbuch, a nephrorrhaphy for 
a floating kidney was also performed at the same time. In 
both these cases the liver was only partially movable. Gerard 
Marchant,^ using silk sutures, has successfully fixed a liver which 
was completely displaced, to the costal cartilages and the 
anterior abdominal wall. This is the only case of complete 
hepatopexy which has been described in the records of surgery, 
according to my knowledge. The operation was completely 
successful. 

Hepatostomy. — This operation has for its object the creation 
of a cutaneous biliary fistula, the deep extremity of which com- 
municates with the lumen of one or more of the intra-hepatic 
bile ducts. It was performed by Knowsley Thornton^ on a 
patient who suffered from a large accumulation of biliary calculi 
within the intra-hepatic bile ducts. It is carried out through an 

1 Gerard Marchaiit, " Hepatopexie," Bull. Acad, de med., Paris, Aug. 11, 1891. 

2 Thornton, Brit. Med. Journ., London, 1887. 
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abdominal incision made over that portion of the liver in which 
the dilated and calculus-containing bile ducts are situated. 
When the surface of the liver is exposed, an incision is made 
through the hepatic tissue, and deepened until the dilated bile 
duct is opened. The contained calculi are removed, and then the 
margins of the wound in the liver and the dilated intra-hepatic 
bile ducts are united to those of the incision in the abdominal 
parietes, the remaining portion of the external wound being 
closed in the usual manner. During the performance of the 
operation the peritoneal cavity is packed with flat sponges, to 
prevent the possibility of any septic contamination, owing to the 
entrance of any of the material which is removed from the 
interior of the dilated bile ducts. Before the peritoneal cavity is 
closed it is advisable to examine the course of the extra-hepatic 
bile ducts, to ascertain if calculi are arrested in any portion 
of them. If any are found they should be removed, according 
to the methods which have already been discussed. The patient 
who was operated upon by Thornton recovered after more than 
four hundred calculi had been extracted. 

Baudouin ^ has recently described this operation under the 
name of " Cholangiostomie." 

1 Baudouin, Pro^j-fe »i^(Z., Paris, April 25, 1896. 



CHAPTER XXV. 

OPEBATIONS UPON THE GALL BLADDER. 

Tapping and Aspiration. — The operation of tapping or aspiration 
of the gall bladder has been performed both as a diagnostic 
measure and as a form of treatment. It can be done either 
with a trocar and cannula, or with the needle of some form of 
aspirator or exploring syringe. In most cases it will be found 
convenient and advisable to use the form of aspirator which 
is known as Potain's. In aspirating a swelling which is situated 
in the hepatic area or connected with the liver, the most 
prominent portion of the tumour is selected, and the skin over it 
' rendered as aseptic as possible, by washing first with soap and 
water, then with ether, and finally with a solution of corrosive 
sublimate (1—500). The needle of the aspirator is pushed 
inwards through the abdominal wall until it enters the interior 
of the swelling. Care must be taken not to force the point 
of the needle beyond the swelling which is the subject of 
examination, otherwise important anatomical structures in the 
immediate neighbourhood of the gall bladder and liver may 
be injured. When the point of the needle has been felt to 
enter the interior of the tumour or swelhng, it is connected with 
the pump of the aspirator, and a sufficient quantity of the 
contents are withdrawn to allow of an examination of the 
substance or fluid beiag made. In those cases in which aspira- 
tion is carried out as a form of treatment, the amount of fluid 
which is to be withdrawn depends upon the object of the 
operation and the pathological condition for which it is done. 
Thus, in cases of hydatid disease of the liver, it may be desired 
to withdraw only a few drachms of the fluid contents, or it may 
be wished to empty the cystic swelling completely. After this 
operation has been performed for the purposes of diagnosis, the 
fluid contents of the enlarged gall . bladder or other form of 
tumour which is being examined, are very liable to leak and 



326 OPERATIONS UPON THE GALL BLADDER. 

escape through the tract of the puncture into the peritoneal 
cavity, and give rise to acute peritonitis. 

In those cases in which the gall bladder is the seat of an 
inflammatory or septic process, septic peritonitis is very liable to 
develop after the aspiration has been carried out. Many cases 
have been recorded in which fatal results have followed a simple 
exploratory puncture with the needle of an aspirator or a small 
trocar. On account of the frequency of fatal results from this 
method of procedure, it is very undesirable that aspiration of a 
tumour or swelling of the gall bladder should become a routine 
method of diagnosis in obscure cases ; and it is recommended that 
it should only be performed exceptionally, and in those cases in 
which permission is given to perform any further operation 
which may prove to be requisite after the examination has been 
made. When it is impossible to establish a diagnosis without 
examining the contents of the tumour, it is safer for the patient 
to submit to an exploratory laparotomy, so that the exact nature 
of the swelling can be made out, and if it is necessary to 
perform an operation for the relief of the abnormal condition, 
this can be carried out through the same incision in the ab- 
dominal wall, the wound being lengthened if requisite. The 
trocar and cannula, or the aspirator, is often found to be of 
considerable use in drawing off the contents of a distended gall 
bladder or of a cyst, after an incision has been made through the 
abdomtual wall, and the surface of the swelling has been 
exposed, since evacuation of the contents facilitates the free 
exposure of the gall bladder, and enables the surgeon to draw 
the distended viscus into the wound. 

Sounding for gall stones. — A method of examination of 
patients who are supposed to be the subjects of gall stones, 
which has been advocated by Harley and other observers, has 
been called " sounding for gall stones." This procedure is carried 
out by iatroducing a long needle through the anterior abdominal 
wall in the immediate neighbourhood of the swelling supposed 
to be a gall bladder or bile duct containing a calculus, and feel- 
ing with the point of the instrument for any hard solid body 
which may be a gall stone. Instead of plunging the sounding 
needle directly through the abdominal wall, a trocar and cannula 
may first be pushed into the swelling. After withdrawal of the 
trocar, a needle is passed through the cannula, and the area of the 
swelling is then examined. This appears to me to be a most 
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dangerous method of examination, since the results which may 
follow its employment are very uncertain, and injuries of the 
liver, gall bladder, great blood vessels, and other adjacent viscera, 
may very easily and unknowingly be inflicted, and give rise to 
a fatal termination. A fatal result followed in one case which 
was examined in this manner by Harley. In those cases in 
which it is not an easy matter to make an exact diagnosis, it 
is far safer and much more satisfactory to make a small incision 
through the abdominal wall over the prominent portion of the 
swelling, and to examine with the Angers the relations and con- 
nections of the abnormal swelling, and its position with regard 
to the different parts of the biliary system. Even if no further 
operative measures can be employed for the alleviation of the 
disease, no ill results are likely to follow an examination of this 
kind, if it is carried out under strict aseptic precautions. 

Cholecystotomy. — By this term we understand the performance 
of an operation which involves making an incision in the wall of 
the gall bladder through a wound in the overlying portion of the 
abdominal wall, and fixing the margins of the incision in the gall 
bladder to the lips of the parietal wound. This operation is 
apparently a comparatively modern one, and Bobbs of Indiano- 
polis appeared to have performed it successfully for the first 
time in' 1867, whilst Marion Sims in 1878 described in detail 
the method of performance of the operation. There are several 
varieties of this operation, the distinctions between them depend- 
ing upon whether the operation is performed in one stage or two, 
and whether or not the gall bladder is fixed to the margins 
of the incision in the abdominal wall, before its interior is 
examined through an incision in its walls ; and also upon the 
method of after-treatment, when the cavity of the viscus has 
been examined and any stones which may have been present 
removed. The form of operation which will be found of the 
most use, and applicable in the majority of cases of gall stones, 
is the following : — 

Operation.— The patient is placed in the dorsal position, and 
the abdominal walls are rendered thoroughly aseptic in the usual 
manner. An incision is then made through the abdominal 
parietes over the most prominent portion of the tumour. In 
most cases it will be found convenient to make this incision in 
a vertical direction, commencing above immediately below the 
costal margin, and, if possible, in the right linea semilunaris or 
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in the linea alba. In those cases of supposed gall stones in 
which no tumour can be felt it is usually advisable to make the 
incision in the right linea semilunaris, commencing above at the 
ninth costal cartilage. The incision in the abdominal parietes is 
at first made about three inches in length, but it can be made 
longer if the nature of the case requires it. The incision is 
deepened until the peritoneum has been divided for the entire 
length of the wound, all bleeding points in the tissues of the 
abdominal wall being ligatured before the peritoneal cavity is 

opened. The gall bladder is 
sought for and brought into 
the wound, if it does not at 
once protrude. In many cases 
of gall stones it will be found 
to have acquired fibrous ad- 
hesions to the adjacent viscera, 
and in order to bring it to the 
surface these adhesions may 
require to be separated and 
ligatured. If the gall bladder 
is distended, and fills up that 
portion of the abdomen in the 
region of the wound, it 'may be 
difficult at first to ascertain 
the exact nature of the con- 
ditions which are presented. 
In these cases it is better to 
pack the region of the dis- 
tended gall bladder with flat 
sponges, in order to protect 
the intestines and other viscera 




Fio. 50. — Incision in right linea semilunaris 
for cholecystotomy. 



from injury or contamination, and then to eva'cuate the 
fluid contents of the swelling with a trocar and cannula 
or an aspirator. Care must be taken, especially in those 
cases in which the gall bladder is the seat of an inflammatory 
condition, not to allow the peritoneum to become contaminated 
with the material which is removed from the cavity of the in- 
flamed viscus. When the gall bladder has been emptied in this 
manner, the walls become flaccid, and it can readily be drawn 
into the parietal wound. A vertical incision, about one inch in 
length, is then made in the fundus of the gall bladder, and its 



\'\ 



CHOLECYSTOTOMY. 



329 



margins are held apart with forceps. As the wall of the gall 
bladder is divided, a strong silk ligature is passed through each 
margin of the wound, and the ends are given to assistants to 
hold. These ligatures serve to hold the gall bladder well up in 





Fig. 51. — Cholecystotomy forceps (Tait's pattern). 

the wound, and to approximate its walls to the margins of the 
incision in the abdominal parietes, and so avoid or minimise the 
possibility of the entrance of extraneous matter into the peri- 
toneal cavity. The cavity of the organ is now thoroughly 




Fig. .52. — Cholecystotomy forceps (Anderson's pattern). 

examined with the finger, and all calculi are removed either 
with the finger or with long and fine lithotomy forceps. Some- 
times a gall stone is found embedded in or grasped by the neck 
of the gall bladder and the commencement of the cystic duct. 




Fig. 53. — Cholecystotomy. Scoop for removing gall stones from gall 
bladder or cystic duct (Tait's pattern). 

in which case it is seized with the forceps and carefully extracted. 
If it is firmly fixed, its removal may be facilitated and rendered 
possible by passing the finger into the peritoneal cavity in the 
region of the cystic duct, and manipulating the stone from the 
external aspect of the neck of the gall bladder and the cystic 
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duct. By the adoption of this method of manipulation, calculi 
in this position can, in nearly every case, be dislodged and 
removed. After the gall bladder has been evacuated in this 
manner, its interior is irrigated with a dilute antiseptic solution, 
and is then packed temporarily with a sponge, to which a silk 
thread is attached. The sponges or pads of gauze which were 
used to protect the peritoneum are now removed, and a complete 
and systematic examination of the course of the extra-hepatic 
bile ducts made, in order to ascertain if there are any calculi or 
other forms of obstruction present. The course of the cystic 
duct should be examined first, and afterwards that of the common 
bile duct, both as it passes through the gastro-hepatic omentum, 
and also as it lies behind the first part of the duodenum and in 
relation with the head of the pancreas. In order to carry out 
this examination, it is necessary to have the coils of intestine 
well retracted towards the left by the fingers of an assistant. 
If any pathological condition, such as the impaction of a calculus, 
is found in the cystic, hepatic, or common bile ducts, it is dealt 
with according to the nlethods which are described later when 
the operations upon these ducts are under consideration. These 
measures having been carried out, if it is decided that they are 
requisite, the peritoneum is rendered free from all blood and 
other foreign matter, and then the margins of the incision in 
the gall bladder are joined to those of the parietal wound by the 
insertion of a number of interrupted silk sutures, which are 
introduced at intervals of one-third of an inch. Each suture 
passes through the wall of the gall bladder and through the 
abdominal wall, the entire row being introduced before any are 
tied. The uppermost and the lowermost of the sutures which 
pass through the wall of the gall bladder are made to pass from 
one side of the wound in the parietes to the other, and to pick 
up the muscular and serous coats of the gall bladder just beyond 
the angles of the incision. By this means the angles of the 
wound in the gall bladder are lifted well into the abdominal 
wound, and any escape of fluid at these spots is avoided. The 
portion of the wound in the abdominal wall which lies above 
and below the opening in the gall bladder is carefully closed 
with silk sutures in the ordinary manner, and all possibility of 
infection of the peritoneum avoided, as far as possible. When 
the gall bladder has been fixed to the abdominal wall, and the 
remainder of the parietal incision closed, a guarded red rubber 
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drainage-tube is passed into its cavity so as to allow of free 
drainage, and then aseptic absorbent dressings are applied. In 
some cases the anterior surface of the fundus of the distended 
gall bladder is found to be adherent to the posterior aspect of 
the anterior abdominal wall, and when this condition is met 
with an incision can at once be made into the cavity of the gall 
bladder, and its contents evacuated. When this has been 
done, the interior is washed out ; the after-treatment is similar 
to that mentioned above. If the operation has been successful 
as regards the removal of all causes of obstruction, the biliary 
fistula which results from the fixation of the aperture in the 
gall bladder to the abdominal wall will usually close within a 
few weeks from the time of the operation ; but if it does not 
close spontaneously, it is necessary to deal with the fistula 
according to the methods which are considered in Chapter XXII. 
This is the best variety of the operation of cholecystotomy, since 
it allows the surgeon to make a complete examination of the 
entire course of the biliary ducts ; and on this account it is 
recommended. The operation itself has been called " cholecyst- 
otomy with primary incision of the gall bladder and secondary 
fixation to the abdominal wall," in contradistinction to another 
variety in which the gall bladder is first fixed to the margins of 
the abdominal wound by sutures, and its wall subsequently 
incised, its interior examined, and its contents evacuated. The 
advantage of this operation is that the peritoneum is less likely 
to become contaminated, but this is much outweighed by the dis- 
advantage of not being able to examine the course of the bile 
ducts ; and, moreover, in the first-described operation, if care is 
taken to protect the peritoneum, no contamination need result. 
On this account the performance of the operation with primary 
incision of the gall bladder and secondary fixation to the abdominal 
wall is strongly recommended, in all cases in which it is necessary to 
examine the interior of the gall bladder and to remove pathological 
collections from its cavity. When the operation is performed 
in two stages, it has been called " cholecystotomy d deux temps." 
In the first stage the abdominal wall is incised and the fundus 
of the gall bladder is fixed in the incision and left for three to 
five days, when an incision is made through the exposed area, 
the interior of the organ examined, and any purulent collections 
or calculi removed. This form of operation is not recommended, 
since it does not allow the operator to make an examination of 
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those parts of the bile ducts which lie beyond the gall bladder 
or the commencement of the cystic duct. 

The performance of the operation of cholecystotomy is 
indicated in the following clinical and pathological conditions : — 

(a) In cases of empyema of the gall bladder. In this con- 
dition the gall bladder is filled with purulent fluid, which may 
contain a number of calculi. Empyema of the gall bladder may 
occur in connection with gall stones, inflammatory affections of 
the bile ducts owing to extension from the duodenum, the passage 
of an ascaris into the gall bladder, in typhoid fever, in tubercular 
disease of the gall bladder, and in connection with primary new 
growths which involve the mucous membrane. 

(&) In cases in which it is desirable to estaiblish a temporary 
biliary fistula. 

(c) In cases of distension of the gall bladder with mucus, 
owing to the impaction of a calculus in the cystic duct. 

(cC) In all cases of gall stones which are situated within the 
gall bladder and are associated with an inflammatory condition 
of the walls of the viscus. 

(e) In cases of rupture of the gall bladder, in which the 
rupture is large and is situated in the region of the fundus. 

(/) In those cases of gall stones in which the calculus is 
impacted in the cystic duct, and it appears probable that it can 
be extracted through the gall bladder, or in which it can be 
manipulated backwards into the cavity of this organ. 

Terrier of Paris has recently advocated the performance of 
cholecystotomy in certain inflammatory affections of the bile 
ducts, and also in cases of hypertrophic cirrhosis of the liver. 
In the former class of cases he appears to have met with a fair 
amount of success, but in the latter, there is not, as yet, suflBcient 
evidence to show that the performance of the operation has been 
of permanent value. 

According to the statistics of Courvoisier ^ and Martig,^ the 
following results have been met with in 161 cases of ordinary 
cholecystotomy ; that is to say, cases in which the operation has 
been performed at one sitting, and the gall bladder has been 
opened before it has been sutured to the margins of the parietal 
incision. In forty-six cases the result was a complete cure, in 
forty-eight it was doubtful, in thirty-five a fistula remained (in 
four cases the discharge was pus and in the remainder bile), and 
1 Courvoisier, op. dt. « Martig, " Beitr. z. Chirurgie d. Gallenwege," Basel, 1893. 
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in thirty-two cases a fatal termination followed, in fifteen of 
which death was said to be directly due to the operation and 
in seventeen indirectly. The results of cholecystotomy in which 
the gall bladder was sutured to the abdominal wall before being 
opened, according to the same authors, are as follows : — Out of 
thirty cases eleven resulted in a complete cure, two remained 
uncured, four had fistulae left, and thirteen died (six directly from 
the operation and seven from causes not directly connected 
with the operation). In sixty-six cases, in which the operation 
was performed in two stages, forty-two were definitely cured, 
three were not benefited, one was improved, four had a perman- 
ent biliary fistula, seven had a mucous fistula, in one the result 
was doubtful, and eight died (six directly from the operation and 
two from causes not immediately dependent upon the operation; 
The percentage of complete cures appears to have been 
greatest when the operation was performed in two stages, but 
this is probably due to the fact that the cases in which this 
method can be adopted are much more favourable than those in 
which the procedure is carried out at one sitting. Eiedel 
of Jena,^ has obtained the best results from the operation in two 
stages, and strongly recommends its adoption. Hans Kehr ^ 
has recently collected and published all cases of cholelithiasis 
which had been operated upon by him during the years 1890- 
1895. In ninety-six cases he performed cholecystotomy in one 
stage, and in three cases in two stages, with no fatal result. 

Gholecystendysis or Ideal Cholecystotomy. — In the performance 
of this operation the incision in the abdominal parietes is similar 
to that which is made use of in cholecystotomy. When the 
peritoneal cavity has been opened, and the gall bladder exposed, 
it is drawn into the wound and a small incision made through its 
wall in the region of the fundus. This incision must be large 
enough to allow of the easy removal of the contained calculus. 
In those cases in which the organ has been perforated by some 
traumatic agent, or the wall has been ruptured owing to external 
violence or by ulceration, the portion of the gall bladder in which 
the aperture is situated is drawn into the wound and the injured 
area is fully exposed. The margins of the rupture are then 
thoroughly cleansed and united according to the method of 
suture which is described later. In cases of calculi the gall 

1 Eiedel, op. cit. 

^ Kehr, " Die Chirurgische Beliandlung der Gallensteinkranliheit," 1896. 
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bladder is completely evacuated by removing its contents 
through the opening which has been made. When the calcuH 
are large, it is better to make an attempt to break them up into 
several fragments, by crushing with a form of straight lithotrite 
or forceps, before removing them, in order to avoid the necessity 
of enlarging the aperture in the wall of the organ. Care must 
be taken, when removing calculi in this manner, not to lacerate 
the walls of the gall bladder, or damage them by tearing the 
mucous membrane in the region of the incision. When the wall 
of the gall bladder is ulcerated or perforated by gall stones, it is 
advisable to trim up the edges of the rupture with a pair of 
scissors before sutures are inserted. Under these circumstances, 
however, this form of operation should be only exceptionally 
made use of. The margins of the incision or rupture are united 
by the introduction of two or three tiers of fine sutures. The 
first tier unites the mucous membrane alone, and for this purpose 
a continuous suture of fine silk or aseptic catgut should be used; 
the second tier approximates, if possible, the edges of the 
muscular coat, and should consist of interrupted sutures of fine 
silk, inserted about one-fourth or one-third of an inch apart ; 
whilst the third or most superficial tier unites the serous or 
peritoneal coat, and consists of fine silk sutures, introduced after 
the method of Lembert. The ends of all the sutures are cut 
short, and then the area of the wound in the gall bladder and the 
surrounding parts are well sponged and cleaned, and the gall 
bladder dropped back into the peritoneal cavity. The region of 
the operation is irrigated with sterilised water, if there has been 
any escape (into the peritoneum) of blood, fluid from the gall 
bladder, or calculi, and then the external wound in the abdominal 
parietes is closed in the usual manner. Some surgeons advise 
that a small part of the abdominal wound should be left open, 
through which a small drainage-tube or a strip of aseptic gauze 
should be inserted, and the lower extremity passed into the 
region of the rupture or incision in the gall bladder, so that 
if any escape or leakage of bile occurs it may at once be 
detected. 

The performance of the operation of cholecystendysis, or 
ideal cholecystotomy, appears to be indicated in the following 
conditions, namely : — 

1. In those cases in which there is a small wound in the 
gall bladder in the region of the fundus, which has been caused 
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by a sharp instrument, and in which no signs of peritonitis have 
developed ; 

2. When the gall bladder contains one or more small 
calculi and the walls of the organ are in a perfectly healthy 
condition ; 

3. In cases of rupture of the gall bladder from external 
violence, when the aperture is situated in the neighbourhood of 
the fundus, is small, and there is no accompanying peritonitis. 

Cholecystendysis is contraindicated — (a) in all cases of large 
calculi in the gall bladder ; (6) in every case in which inflam- 
matory conditions involve the gall bladder or the structures in 
its immediate neighbourhood ; (c) in nearly all cases of perfora- 
tion of the walls of the gall bladder as the result of ulceration ; 
((^) in cases of rupture and perforation of the gall bladder when 
the injuries are situated in the region of the neck of the organ, 
and cannot easily be manipulated ; (e) in all cases in which there 
is a simultaneous obstruction in the common bile duct. 

Zielewicz recommends that in all cases in which cholecyst- 
endysis has been performed, the cystic duct should be closed 
by the application of an absorbable ligature before the operation 
is completed, so as to prevent for a time the passage of bile into 
the gall bladder. If a catgut ligature be employed for this 
purpose, it is possible that, in a short time after its intro- 
duction, it will be absorbed, and then bile will again pass into 
the gall bladder; and if this can be relied upon, time will 
be allowed for the wound in the wall of the gall bladder to 
become closed by the exudation of lymph and union of the 
divided surfaces, before the organ is dilated with bile. This 
modification does not appear to have been made use of in a 
sufficient number of cases to enable an opinion upon its value to 
be formed. If a ligature is applied in this manner, care must be 
taken not to tie it too tightly, otherwise ulceration of the mucous 
membrane of the cystic duct may be induced, and be followed 
later by the development of a fibrous stricture. 

Czemy's modification of cholecystendysis. — Ozerny has advised 
that in those cases in which it is unnecessary to establish a 
fistulous communication with the surface, the margins of the 
wound in the gall bladder should be closed and fixed to the 
parietal peritoneum in the abdominal wound, and after this has 
been accomplished the margins of the parietal incision are 
approximated in the usual manner. He says that when this has 
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been done the fluid or exudation from the gall bladder will pass 
out through the external wound, and hence become apparent. 
It is probable, however, that if the external wound is completely- 
closed in this manner, the superficial layers of' the abdominal 
wound will unite quickly and not allow the passage of any fluid, 
and on this account the contents of the gall bladder may pass 
into the peritoneal cavity and be a source of danger: It is 
probable, however, that this method of operation is somewhat 
safer than ordinary cholecystendysis. 

Martig'- has collected the statistics of fifty-seven cases of 
cholecystendysis (eighteen from Courvoisier), and of these forty- 
three recovered ; in four there was a recurrence, ia one a fistula 
remained, three died directly from the operation, and six from 
causes only indirectly connected with the operation. It appears 
from these figures that the operation has resulted in cure in 
about 84 per cent, of cases. 

Hans Kehr ^ has recently reported two successful cases of 
cholecystendysis ; in one, a large calculus was removed, and in 
the other Loreta's divulsion of the pylorus was also performed. 

Cholecystectomy. — The operation which comprises a removal 
of the gall bladder is known as cholecystectomy. It was first 
proposed and performed by Langenbuch.^ The operation is 
performed in the following manner : — An incision 3 to 5 in. 
long is made in the right linea semilunaris, commencing above 
at the costal margin and extending through the abdominal 
parietes until the peritoneal cavity has been opened. The gall 
bladder is drawn into the wound, and the adjacent part of the 
peritoneum is packed with sponges, so as to keep the intestines 
free from injury, and to avoid the entrance of blood or any of the 
contents of the gall bladder. The gall bladder is evacuated 
either by incision or aspiration, if it is distended with fluid. Two 
parallel incisions are next made through the peritoneum, one on 
each side of the gall bladder as it lies in its fossa upon the 
inferior aspect of the liver, which divide the peritoneum, and 
another incision is made which joins the anterior extremities of 
the two first along the antero-inferior border of the liver. The 
gall bladder can now be easily separated from its connection with 
the inferior surface of the liver by means of the fingers, or the 
handle of the scalpel, or a blunt director. This separation is 
carried backwards until the neck of the organ and the cystic 

1 Martig, op. cit. ^ Kehr, op. dt. s Langenbuoh, op. mt,' 
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duct are reached, when it will be seen that the gall bladder only- 
remains attached by the duct. The cystic duet is surrounded 
with two ligatures about half an inch apart, which are tied, and 
then the intervening portion is divided with the knife, and the 
gall bladder removed. In order to facilitate this part of the 
operation, it is advisable to direct an assistant to hook the 
antero-inferior border of the liver upwards and forwards with his 
bent fingers or a large retractor. The haemorrhage which follows 
the separation of the gall bladder from the liver varies in 
amount ; in some cases it is almost absent, whilst in others it is 
very profuse, and the actual cautery may have to be called into 
requisition in order to arrest it ; but usually hot-sponge pressure, 
and the application of a few fine silk ligatures to any definite 
bleeding points, prove sufficient. After the gall bladder has been 
removed, and the resultiag haemorrhage arrested, the margins of 
the divided peritoneum upon the inferior aspect of the liver are 
brought together and fixed in apposition with sutures. The free 
end of the cystic duct may be cauterised with the needle of a 
Paquelin's cautery, and, if possible, the mucous lining of the 
ligatured portion of the duct should be removed, either by 
scraping with a sharp spoon or with the cautery. The sponges 
are now removed from the peritoneum, and the region of the 
operation irrigated so as to remove all traces of blood and other 
4^bris. The wound in the parietes is then closed. In those 
cases in which all the haemorrhage has been arrested and there 
are no signs of recurrence, the entire wound is closed, but when 
there has been much bleeding during the operation, and oozing of 
blood from the area of the gall bladder cannot be completely 
arrested, it is advisable to pack the part with a long strip of 
aseptic gauze, the end of which is brought out through an angle 
of the parietal wound, which is left open for the purpose. This 
can be removed in one or two days' time, and if there are signs 
of the recurrence of haemorrhage at the time of removal another 
strip can be inserted. 

. Calot ^ has made statistics comprising records of seventy-eight 
cases; of these 17 "9 per cent, termtuated fatally, but in seven he 
considers that death was due to causes independent of the opera- 
tion upon the gall bladder; hence he places the mortality of 
cases in cholecystectomy at 8-9 per cent. SprengeP has 

-. , 1 Calot, "De la Choleoystectomie," Th^sede Paris, 1891. 

2 Sprengel, Deutsche med. Wchnschr., Leipzig, 1891, s. 1061. : 

22 
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recorded a. case in which the gall bladder was removed, and at 
the same time the common bile duct was found to be dilated and 
blocked with a calculus, and on this account a choledocho-duo- 
denostomy was performed. The patient recovered. Broca re- 
commends that the stump of the cystic duct should be drained 
after the gall bladder has been removed ; he has performed the 
operation successfully in three cases. Mermann ^ has recently 
published five cases, of which four recovered and one died on 
account of haemorrhage from the area of the operation. The 
patient was jaundiced, and the haemorrhage was said to be 
" cholsemic " in character. Beckmann has recorded a fatal case, 
in which the patient died on the fourth day after the operation, 
from peritonitis . and bleeding from the liver. In this patient a 
calculus was discovered at the post-mortem to be impacted in 
the common duct. In one of Terrier's cases, in which the gall 
bladder was removed on account of calculi and ulceration of its 
walls, a biliary fistula developed on the eleventh day after the 
operation, and from this, at intervals, several small calculi were 
discharged, the fistula closing on the fiftieth day. These cases of 
Beckmann and Terrier emphasise the importance of making a 
complete examination of the entire course of the bihary ducts at 
the time of the operation, so as to exclude as far as can be done 
the possibility of leaving a calculus undetected in the common bile 
duct or in the hepatic ducts. When the calculi are intra-hepatic, 
it is not possible to detect them under ordinary conditions. 

Before removal of the gall bladder on account of carcinoma, 
a careful examination of the adjacent part of the liver, the 
lymphatic glands in the region of the portal fissure, and the 
course of the bile ducts, should be made, in order to ascertain if 
any secondary growths are present, or if the ducts are affected 
by a direct extension of the disease. Hans Kehr has recorded a 
case in which a biliary fistula developed after removal of the gall 
bladder, and on performing a second operation the common bile 
duet was found to be involved in a carcinomatous lymphatic 
gland the size of a walnut. No radical measure was possible, and 
the patient died ten days after the second operation. Kehr has 
removed the gall bladder nineteen times, with only one fatal result. 

The performance of the operation of cholecystectomy is 
indicated in the following pathological conditions, viz. : — 

1 Mermann, " Beitr. z. Chir. der Gallenwege," Beitr. z. klin. Chir., Tubingen 
Bd. xiii. s. 319-389. 
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(a) In those cases of carcinoma of the gall bladder in which 
the growth is strictly limited and secondary deposits have not 
developed in other viscera. 

(6) In cases of ulceration of the gall bladder in which 
several perforations of its walls have occurred, or in which the 
walls have become gangrenous. 

(c) In some cases of contracted gall bladder which are 
dependent upon old chronic inflammation. . 

(d^ In cases of rupture of the gall bladder, owing to external 
violence, in which the ruptures are extensive, or situated in the 
region of the neck, and in perforating wounds which are very 
large or near the neck of the organ. 

(e) In all cases of distension of the gall bladder with pus or 
mucus (empyema or hydrops), which are associated with complete 
closure of the cystic duct by chronic inflammatory processes. 

Eemoval of the gall bladder must never be performed when 
the common bile duct is permanently closed or obstructed, either 
by a new growth or a fibrous tissue stricture, or when the organ 
has acquired very extensive adhesions to the adjacent viscera. 
Out of eighty-seven cases of cholecystectomy which have been 
collected by Martig, seventy-two recovered and fifteen died, 
twelve directly from the operation, and three from indirect 
causes. 

Gholecystenterostomy. — In the performance of this operation 
a fistulous canal is established between the cavity of the gall 
bladder and the lumen of some portion of the alimentary canal, 
usually the duodenum or some other part of the small intestine, 
and only in rare cases -the transverse colon. A considerable 
number of varieties of this operation have been described and 
adopted by different surgeons, and they can be classified according 
to the number of stages into which the procedure has been 
divided. There are operations in one stage, in two stages, and 
in three stages. 

Operations in one stage. — (1) By sutures: a parietal incision 
is made in the upper part of the right linea semilunaris, 3 to 4 
in. long, by which the peritoneal cavity is opened. The gall 
bladder, which is usually distended in cases requiring this opera- 
tion, is sought for and brought into the wound, the surrounding 
part of the peritoneum packed with sponges, and then the dis- 
tended viscus punctured with a trocar and cannula, by which 
means its fluid contents are evacuated. An incision is made in 
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the wall of the gall bladder passing through the point of entrance 
of the trocar, through which the entire contents of the organ are 
removed, its interior well irrigated with a dilute aseptic solution, 
and its cavity temporarily packed with a small sponge, and then 
the viscus is replaced within the abdomen. A loop of the small 
intestine, preferably the duodenum or the upper portion of the 
jejunum, in most cases the latter, is brought out through the 
abdominal wound, and its interior emptied of its contents by 
forcing them onwards with the fingers. At each extremity of 
the loop a strong silk ligature is passed, with an aneurism needle, 
through the mesentery near its attachment to the bowel. These 
sUk ligatures are given to assistants to hold, and they serve first 
to occlude the lumen of the gut after it has been emptied of its 
contents, and, secondly, to hold the loop steady in the parietal 
wound. An incision similar in length to that which has been made 
in the gall bladder, from i to f in., is now made on the convexity 
of the intestinal loop, opposite the attachment of the mesentery, 
and parallel with the long axis of the bowel. The gall bladder 
is then brought into the abdominal wound again, the sponge is 
removed from its interior, and the incision in the bowel is ap- 
proximated to that in the gall bladder, their margins being fixed 
in apposition by the insertion of a double row of interrupted 
sutures of fine silk. The first row of sutures aims at uniting the 
mucous membrane at the lips of the apertures closely together. 
The second row of sutures unites the serous and muscular coats of 
the gall bladder and intestine. When all the sutures have been 
introduced, tied, and the ends cut short, the structures which have 
been exposed during the operation, and the adjacent part of the 
peritoneum, are thoroughly cleansed and freed from blood and 
debris by irrigation with sterilised water, or a dilute antiseptic 
solution. The silk sutures are then removed from the mesentery, 
the apertures through' which they passed being closed with fine 
sutures, if it is thought advisable. The gall bladder and the 
intestine are replaced within the abdomen, and the parietal 
incision closed with sutures in the usual manner. 

(2) By the use of " Murphy's button." A small variety of 
anastomosis button is made use of in this operation, which is 
performed in the following manner : — An incision is made from 
the edge of the ribs, 2 in. to the right of, and parallel to, 
the median line, extending downwards for 3 in. The gall 
bladder and the duodenum are drawn into the wound ; a needle, 
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threaded with 15 in. of silk, is inserted into the duodenum, 
directly opposite the attachment of the mesentery, and at a 
point near the head of the pancreas ; a stitch is taken through 
the entire bowel, one-third of the length of the incision to be made; 
the needle is again inserted one-third the length of the incision 
from its outlet, in a line with the first, and embracing the same 
amount of tissue as the first. A loop 3 in. long is held 
here, and the needle is inserted in a similar manner, making two 
stitches parallel to the first in the reverse direction, and one- 
fourth of an inch from it, coming out at 
a point near the insertion of the needle. 
This forms a running thread, which, when 
tightened, draws the incised edge of the 
bowel within the cup of the button. A 
similar running thread is inserted in the 
gall bladder. An incision is now made 
in the intestine, which is two-thirds of 
the diameter of the button to be used, 
care being taken to avoid cutting the 
running thread when making the in- 
cision ; the male half of the " button " 
is slipped in, the running thread tied 
firmly around the central cylinder, and 
then the button is given to an assistant 
to hold with forceps, so as to prevent it 
slipping into the cavity of the bowel 
An incision is now made in the gall 
bladder, the same length as the one in 
the intestine, between the two rows of 
suture. The gall stones and fluid con- 
tents of the gall bladder are removed ; 
the female half of the " button " inserted,' 
and the running thread tied. The forceps are then removed, 
the two halves of the " button " are held between the fingers 
and slowly pressed together. A sufficient degree of pressure 
must be used to bring the serous surfaces of the gall bladder 
arid intestine firmly in apposition and compress the tissues. 
The elastic pressure of the spring cup of the " button " 
produces a pressure atrophy of the tissues embraced by it, 
and leaves an opening which is larger than the " button." 
When the latter is liberated, it passes on through the bowel. 




Fig 54. — Method of inserting 
"purse-string suture" into 
intestine in the operation 
of choleeystenterostom y. 
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and is voided per anum from eight to fourteen days after the 
operation. The advantages which have been claimed for this 
method of operation, and the use of " anastomosis buttons," are 
the following : — (a) The use of sutures is dispensed with ; (6) 
invagination is not required; (c) non-apposition is impossible, 
and there is no danger of sloughing through of discs, or too rapid 




Fig. 55.- 



-Cliolecystenterostomy. Method of holding male half of 
anastomosis button for insertion. 



digestion of catgut ; {£) there are no difficulties of technique ; and 
(e)^prolonged exposure of the abdominal contents and protracted 
anaesthesia are avoided. There appears to be no doubt that, 
by the use of this contrivance, the margins of the apertures can 
easily be brought into exact apposition, and retained in that 
position until the " button " becomes separated ; but it seems 
possible that in certain cases, where the walls of the viscera are 




Fig. 56. — Cholecystenterostomy. Method of holding female portion of 
anastomosis button for insertion. 



thin, the " button " will separate before firm adhesions have been 
formed ; and on this account I think that, after the " button " has 
been inserted, it is advisable to further fix the gall bladder and the 
duodenum by inserting a row of interrupted sutures of fine silk 
immediately outside the edge of the " button." In a case of 
cholecystenterostomy which I operated upon by this method, 
without using sutures, the button separated on the fifth day, a 
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considerable amount of haemorrhage followed, the line of union of 
the gall bladder and the duodenum gave way, and the contents 
of the bowel passed into the peritoneal cavity, causing fatal 
peritonitis. 

Operations in two stages. — Winiwarter of Luttich has been 
the chief supporter of this form of cholecystenterostomy. The 
early stages of the operation are similar to those of the opera- 
tion in one stage. After the abdominal cavity has been opened, 
the gall bladder and a loop of small intestine are drawn into 
the wound, and an area upon the convex surface of the gall 




Fig. 57.— Cholecystenterostomy. Gall tladder and duodenum, showing two 
halves of anastomosis button, introduced with the "purse-string" sutures 
tied, and ready for fixing together. 

bladder, about one inch long and half an inch wide, is selected 
and approximated to a similar area upon the convexity of the 
selected loop of small intestine ; these two areas are fixed in 
apposition by a number of sutures introduced through the 
serous and muscular coats of both viscera, at the margins of 
the selected areas. These are tied, and the loop of bowel is 
fixed into the bottom of the abdominal wound by means of a 
few silk sutures. The external wound is packed with an 
aseptic dressing, and four or six days afterwards the intestinal 
loop is again drawn out into the parietal wound, and a vertical 
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incision made into its convexity a short distance below the 
area where the gall bladder and intestine have been fixed in 
apposition. With the knife of a thermocautery, the cavities 
of the gall bladder and intestine are made to communicate by 
destroying their walls where they lie in contact. The mucous 
membrane of the gall bladder is then fixed to that of the 
intestine at the margins of the aperture by the insertion of a 
few fine silk sutures ; and, finally, the incision in the intestine 
lower down is closed with sutures. The intestine and gall 
bladder are dropped back into the peritoneal cavity, the parts 
in the region of the operation thoroughly washed and irrigated, 
and then the wound in the abdominal parietes closed, in the 
usual manner. 

Operations in three stages. — In the first stage the abdomen 
is opened by an incision in the right linea semilunaris, and 
an oval area upon the lower surface of the gall bladder 
approximated and fixed to a loop of the small intestine, in a 
manner similar to that described in the operation " in two 
stages." When this has been done, the gall bladder is drawn 
into the parietal wound, an incision made into it, and its con- 
tents evacuated. The margins of the incision in the gall bladder 
are united to those of the parietal incision, and the remainder 
of the abdominal wound is closed. By this means a biliary 
fistula is established. Aseptic dressings are applied and changed, 
as occasion demands. At the expiration of eight or ten days 
the second stage is carried out. The partition between the 
gall bladder and the adherent loop of intestine is divided with 
a scalpel, care being taken not to divide the tissues beyond 
the adherent area. This procedure may be rendered easy by 
introducing during the first stage of the operation two silk 
ligatures, the ends of which are left long, through the mucous 
membrane of the gall bladder, one at the upper limit and the 
other at the lower limit of the approximated area, so that,' when 
the division of the partition is made, the incision may extend 
through the tissue between the points of attachment of these 
two silk loops. After the partition has been divided, and a 
communication between the cavity of the gall bladder and the 
lumen of the, gut established, the mucous membrane of the 
gall bladder is united to that of the intestine along the margins 
of the fistulous aperture. This completes the second stage of 
the operation. At the expiration of two or three weeks after 



OPERATIONS IN THREE STAGES. 345 

the completion of the second stage, the wound in the abdominal 
wall is closed by a plastic operation, and this constitutes the 
third and final stage. Each method of cholecystenterostomy 
has its advocates, but when the ease and rapidity with which 
the operation can be performed when an " anastomosis button " 
is made use of, are taken into consideration, and also the 
greater percentage of recoveries which have followed the use 
of this contrivance, it appears that this is the best operation 
to adopt in order to produce a fistulous communication between 
the gall bladder and the intestine. In order to avoid the 
misfortunes which may follow the too early separation of the 
" button," it appears to me that its use ought to be supplemented 
by a row of sutures inserted immediately outside the external 
margin, uniting the serous and muscular coats of the gall 
bladder and intestine. A row of sutures of this kind can 
be very quickly inserted after the viscera have been fixed in 
apposition with the " button," as this body acts as a kind of 
splint. 

The operation of cholecystenterostomy appears to be indicated 
in the following conditions : — 

{a) In all cases where the common bile duct is permanently 
obstructed or occluded, by adhesions, inflammatory processes, 
or malignant growths, the cystic duct remaining patent. The 
forms of new growth include those which are primary in the 
common bile duct and those which commence in the head of 
the pancreas and spread to it by direct extension. In cases 
where the common bile duct is occluded, as the result of 
secondary malignant growths, it is not advisable to perform the 
operation. 

(5) In all cases of complete division of the common bile 
duct as the result of injury or operative measures. 

(c) In cases of chronic biliary fistulse which cannot be 
cured by the performance of a plastic operation, or in which 
the fistulse are due to obstruction of the common bile duct 
which is not amenable to direct surgical interference. 

{d) In all cases of perforation of the common bile duct 
which result from an ulcerative process. 

(e) In cases of kinking of the common bile duct which are 
due to the presence of fibrous adhesions and cannot be remedied 
by operation. 

Cholecystenterostomy is contraindicated in cases of well- 
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established cholsemia, where the patient is suffering from 
exhaustion. 

In the first list of cases of cholecystenterostomy (compris- 
ing records of seventeen patients) which Murphy published, no 
fatal terminations were reported, but in a later communication 
he gave an account of fatal results having been met with when 
the operation had been done in certain cases of malignant , 
disease. Martig^ has collected details of twenty-four cases 
which had been reported up to 1893, and of these fifteen were 
successful, six died directly from the operation, and three after 
the operation from indirect causes. 

GJwlecysto-lithotripsy. — This operation consists in opening the 
abdomen, exposing the gall bladder and bringing it into the 
abdominal wound, and crushing or breaking up into fragments 
any calculi which may happen to be in its interior, by applying 
pressure through the wall of the gall bladder. The calculi 
may either be crushed between the fingers or with forceps, the 
blades of which have been covered with tubes of indiarubber. 
When the calculi have been broken up in this manner, they 
are forced into the cystic duct, whence they pass along the 
biliary canal into the intestine. In this operation no incision 
is made ia the walls of the gall bladder. Two cases treated 
by this method have been reported by Mayo Eobson, and in 
both success followed. It seems to be probable that a con- 
siderable risk is run of causing such local injury to the wall of 
the gall bladder during the crushing, especially in the case of 
hard calculi, that ulceration and localised gangrene may result, 
and therefore it is questionable whether this method of 
treatment can be safely recommended. In cases where the 
calculi are small and of soft consistency, it may be justifiable 
to attempt their removal in this way. Further details of 
results of this method of treatment of gall stones situated 
within the gall bladder, are required before a definite opinion 
can be formed as to the exact value of the operation. 

1 Martig, op. cit. 



CHAPTER XXVi. 

OPERATIONS UPON THE BILIAEY DUCTS. 

Choledocho-lithotomy — choledockotomy. — This operation has for 
its object the removal of one or more calculi from the interior of 
the common bile duct, in cases in which an obstruction to the 
flow of bile along this canal has been established, or in which 
severe symptoms result from the impaction. In performing the 
operation the abdominal cavity is opened by an incision which 
is made either in the linea alba, commencing above immediately 
below the ensiform cartilage, or in the right linea semilunaris, 
commencing just below the costal margin. It is not always 
possible to make an exact diagnosis as regards the seat of the 
impacted calculi, and when this is the case it is better to make 
the incision in the linea semilunaris. When the abdominal 
cavity has been opened, the course of the biliary tract is 
examined with the finger ; the gall bladder should be examined 
first, then the cystic duct, and then the common bile duct, both 
as it lies in the gastro-hepatic omentum and in its course behind 
the first part of the duodenum, and where it lies between and 
behind the head of the pancreas and the left aspect of the second 
portion of the duodenum. In many eases, placing the examining 
finger in the foramen of Winslow will be found to be of diag- 
nostic value, since in this position a considerable extent of the 
common bile duct can be palpated, and if there is a calculus in 
its interior its position can be at once made out. When a stone 
is discovered in the common bile duct, the gastro-hepatic omentum 
and the common bile duct are drawn into the abdominal wound. 
The peritoneal cavity around these structures is packed with 
sponges, and an incision is made in the common bile duct over 
the calculus, this incision being parallel to the long axis of the 
duct. Through this incision the impacted calculus is extracted, 
care being taken to damage the walls of the duct as little as 
possible. In order to facilitate the removal of the calculus, it is 
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found in some cases to be advantageous to break up the stone 
with crushing forceps and to extract it in several fragments, 
When the stone has been removed, the area of the operation ie 
thoroughly irrigated, and the margins of the incision in the 
common bile duct are then approximated and fixed in apposition 
by the insertion of two tiers of fine silk sutures. The first 
unites the mucous membrane, and the second the muscular and 
serous coats. If the peritoneum which forms the anterior layer 
of the gastro-hepatic omentum has been dissected from the bUe 

duct, it may . be united separ- 
ately from the muscular walls 
of the common duct, in which 
case three tiers of sutures will 
be requisite. The sponges are 
now removed from the peri- 
toneum, and after further irri- 
gation the abdominal incision 
is closed. In many cases of 
this operation it will be found 
advisable to pack the region of 
the incision in the common 
duct with a strip of aseptic 
gauze, and to bring out the 
end of this strip through an 
angle of the abdominal wound, 
which is left open for the pur- 
pose. This strip is removed 
after one or two days, and if 
there is no sign of leakage 
from the duct, the abdominal 
wound is entirely closed. The 
strip of gauze is replaced by a 
similar one when any small quantity of fluid escapes. Michaux 
advises that, if the gall bladder is very dilated at the time of the 
operation, it should be incised and its contents evacuated, and that 
if it is filled with small calculi it should be removed. He advocates 
the closure of the wound in the common bile duct with sutures, 
after the removal of the calculus, and packing with a tampon 
of iodoform gauze. He records two cases, one being successful. 
In one case which has been operated upon by Frank, the wound 
in the duct was left open and a drain inserted ; the operation 




Fig. 58. — Incision in upper portion of linea 
alba for exposure of common bile duct 
by a median incision, and for exposure 
of the liyer. 
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was successful. Quenu also recommends that the wound in the 
duct should not be sutured. It is sometimes found that the 
impacted calculus lies behind the duodenum, and then it is 
necessary to lift up this structure and open the common bile duct, 
as it lies behind it. If the calculus is a small one, or the common 
bile duct is considerably dilated, an attempt may be made to 
manipulate the calculus into the duodenum, by forcing it along 
the duct and through the orifice on the biliary papilla. 

The indications for the operation of choledocho-lithotomy or 
choledochotomy are as follows : — 

(a) When the cystic duct is closed and obliterated, and there 
is a simultaneous obstruction of the common bile duct, owing to 
the impaction of a calculus. 

(&) In cases of perforation of the walls of the common bile 
duct by a calculus, when the walls of the duct are in a comparat- 
ively healthy condition; that is to say, when there are no signs 
of a septic inflammation. 

(c) In cases of impaction of a calculus in the common duct, 
and the presence of the calculus is causing attacks of biliary 
coUc and ague-like fever. 

In twenty-seven cases of choledocho-lithotomy which have 
been collected by Martig, twenty-one recovered, five died from 
the operation, and in one the result was uncertain. Terrier has 
performed the operation many times, and says that the percentage 
of mortality is about 17 per cent. Hermann^ has recently pub- 
lished records of four cases, three being successful and one fatal 
from cholsemia. Hans Kehr has performed the operation of 
choledochotomy upon twenty- eight patients, with two fatal 
results. One of these patients died from acute dilatation of the 
stomach following a kinking of the duodenum, owing to the 
presence of adhesions between it and the gall bladder ; and the 
other from acute septic peritonitis, which was induced by the 
occurrence of a perforation of the wall of the fistula between the 
gall bladder and the colon during an attack of vomiting. A 
successful case has also been recently recorded by Mr. Anderson. 
Jourdan^ has recently collected the records and results of 
seventy-two cases of choledochotomy which had been published 
up to 1895. Fifty cases recovered and twenty-two terminated 
fatally. 

1 Mermann, op cit. 

2 jonrdan, "De la ChoMdoohotomie," Paris, 1895. 



350 OPERATIONS UPON THE BILIARY DUCTS. 

Oholedochostomy. — Choledochostomy implies the creation of a 
cutaneous fistula which communicates with the lumen of the 
common bile duct. The operation has only been performed a 
few times, and in each case it was for an abdominal tumour, 
situated immediately below the liver, which was due to an 
enormous dilatation of the common bile duct. In most cases 
the abdomen has been opened before the nature of the swelling 
became apparent. Winiwarter operated upon a case in which 
the condition of dilated common bile duct was recognised before 
the operation. The operation is similar to that of cholecystotomy, 
and consists in opening the abdomen by an incision in the right 
linea semilunaris, incising the dilated common bile duct, and 
stitching the margins of the incision to those of the parietal 
wound. Air the patients who have been operated upon in this 
manner have died, and, owing to the. rarity of the condition, it is 
difficult to formulate any rules for the diagnosis of the dilated 
bile duct and its treatment by operation. If, however, when the 
abdomen has been opened, and this condition is discovered, 
evacuation of the contents of the dilated duct through an incision 
in its walls appears to be the only rational method of treatment. 
If in a case of this kind the communication between the common 
bile duct and the duodenum has become obliterated, and the con- 
nection between the gall bladder and the hepatic duct is not 
interfered with, the performance of a cholecystenterostomy seems 
to be indicated. 

Choledocho-enterostomy. — This operation consists in the 
establishment of a fistulous communication between the cavity 
of a dilated common bile duct and the lumen of the alimentary 
canal, usually the duodenum. Sprengel performed the operation 
on a patient in whom the common bile duct was considerably 
dilated on account of a large calculus. The details of the 
method of performance of the operation are similar to those 
which were described in connection with cholecystenterostomy. 

Choledocho-lithotrity or choledocho-lithotripsy. — By this term is 
understood, the crushing of a calculus which is impacted in the 
common bUe duct, by the application of padded forceps to the 
exterior, and without any incision of the walls of the duct. 
The operation is similar to that of cholecysto-lithotripsy, and 
was first performed by Langenbuch in 1886. It appears probable 
that when this operation has been performed, ulceration and 
gangrene of the mucous membrane of the bile duct may result 
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owing to the injuries which have been inflicted upon it during 
the process of crushing, or that all the fragments of calculus 
will not pass into the duodenum, but some of them remain and 
become the nuclei of other large calculi. In those cases in 
which a calculus has been exposed in the common bile duct 
by an incision, it is occasionally useful to break it into several 
fragments by crushing before attempting its removal, but in 
these cases the forceps are applied directly to the calculus as it 
lies embedded in the duct. This operation appears to have been 
performed eleven times ; eight were successful. 

GholedocJiectomy, or excision of a portion of the common hile 
duct. — The early stages of the operation are the same as those in 
choledocho-lithotomy, and when the gastro-hepatic omentum 
with the common bile duct have been exposed, the duct is 
separated . from its surroundings above and below the portion 
which it is proposed to excise, and then silk ligatures are 
applied to the duct proximally and distally to the diseased 
portion. The duct is then divided transversely above and below 
the portion which it is proposed to excise, and the separated 
part removed. The mucous membrane of the two ends of the 
divided duct should then be cauterised with the needle of a 
Paquelin's cautery, or thoroughly scraped with a small sharp 
spoon. The peritoneum is then stitched over the space formerly 
occupied by the excised part of the duct, and a cholecyst- 
enterostomy is performed, so as to allow the bile to pass from the 
liver into the intestine. 

This operation appears to be indicated in the following 
pathological conditions : — 

(a) In cases of localised malignant growths of the common 
bile duct which are not associated with the presence of secondary 
deposits in other viscera, and which do not involve the portal 
vein and the hepatic artery, or extend to the cystic duct or 
the hepatic ducts. 

(6) In a few cases of impacted calculi in the common bile 
duct which have caused extensive ulceration and inflammation. 

(c) In papillomata of the common bile duct which involve a 
considerable area of mucous membrane. 

' Owing to the difficulty of the diagnosis of the conditions 
which have been enumerated as indicating the performance of 
this operation, it will be rarely found possible to make use of 
this procedure. Experimentally, I have removed a small part 
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of the common bile duct in a dog, and at the same time per- 
formed a cholecystenterostomy, and the operation was followed 
by recovery of the animal. 

Choledochotomy (by a lumbar incision). — Terrier has pro- 
posed, in cases in which a gall stone has become impacted in the 
lower portion of the common bile duct — that is , to say, in the 
ampulla of Vater — that an incision should be made in the 
right lumbar region parallel to and immediately below the 
lower border of the last rib. This is deepened until the 
kidney is exposed, when this organ is pulled downwards, and the 
dissection is prolonged upwards and inwards, until -the common 
bile duct is exposed as it lies behind the duodenum and the 
head of the pancreas. If it is found to contain a stone, this 
is removed either through an incision in the wall of the duct, or 
it is manipulated with the fingers into the duodenum. Terrier 
has performed this operation on the dead body, and he thinks it 
is a method of procedure which may be introduced with advantage 
into modern surgery. The difficulties which may be met with 
during the process of dissection, the great depth of the 
common bile duct from the surface in persons who are inclined 
to be stout, and the immediate proximity of the inferior vena 
cava and other large blood vessels, appear, to militate very 
strongly against the introduction of this operation as a . form 
of treatment for impacted gall stones. 

Internal choledocho-duodenostomy. — Kocher has performed an 
operation upon a patient who was suffering from chronic 
jaundice with symptoms, of gall stones, which he has. called 
by the above name. The abdominal cavity was opened and the 
gall bladder and bile ducts examined. The gall bladder was 
small, and contained only a moderate amount of bile, whilst 
in the common bile duct, in that portion which lies behind 
the duodenum, a calculus the size of a pigeon's egg was found. 
Attempts were made to crush it with forceps, but unsuccessfully. 
A transverse incision was then made in the anterior wall of 
the second portion of the duodenum, and the calculus was 
separated from its connections by incising the posterior wall 
of the duodenum and the part of the common bile duct which 
enclosed the calculus. After the gall stone had been removed, 
the margins of the wound in the common bile duct were sutured 
to those of the wound in the posterior part of the duodenum, 
and the incision in the anterior wall of the gut was then 
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closed with sutures. The wound in the abdominal wall was 
closed except at one point, which was left open for a drainage- 
tube which had been passed down to the region of the incisions 
in the duodenum and common bile duct. During the course 
of the operation hsemorrhage from the pancreas was encountered 
■but this was arrested by the application of gauze pads. 
M'Burney of New York has described a similar case in which he 
incised the anterior wall of the second portion of the duodenum 
and then dilated the orifice of the common bile duct, and 
removed through the dilated aperture a gall stone which had 
been impacted in the lower part of the common bile duct. In 
those cases in which the impacted calculus is large, dilatation 
of the biliary orifice in the duodenum is not sufficient, and it 
is necessary to incise the duct. The performance of the opera- 
tion of internal choledocho-duodenostomy is indicated when a 
calculus is impacted in the ampulla of Vater, and cannot be 
dislodged by other and less severe measures.. 

Cystico-lithotomy. — ^It is requisite in some cases of cholelithiasis, 
in which a calculus has become arrested in the cystic duct, and 
has withstood all attempts to remove it, either by an operation 
carried out from the interior of the gall bladder, or by manipulation 
from the exterior of the duct itself, to incise the wall of the 
cystic duct so as to enable the surgeon to extract the calculus. 
The early stages of the operation are like those of choledocho- 
lithotomy, and the incision of the cystic duct is made in a 
manner similar to that which is employed in incision of the 
common bile duct; after the calculus has been removed the 
margins of the incision are united in a like manner with sutures. 
In the majority of cases of gall stones impacted in the cystic 
duct, which cannot be removed through the gall bladder, it 
will be found advisable to remove the gall bladder and that 
portion of the cystic duct which encloses the calculus, since the 
inflammation which results from the presence of the impacted 
stone often terminates in the obliteration of the lumen of the 
cystic canal by a fibrous constriction ; and the establishment of 
this condition is in most cases subsequently followed by a 
distension of the gall bladder with a quantity of mucus secreted 
by the mucous glands in its walls. If, however, the walls of the 
cystic duct are in a moderately healthy state and not the seat of 
extensive inflammation and ulceration, the stone may be removed 
and the margins of the incision in the walls of the duct closed. 
23 
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Before incising the cystic duct, an attempt should always be 
made to manipulate the calculus backwards into the cavity of the 
gall bladder. Digital manipulation from without and dilatation 
of the cystic duct from within the gall bladder often succeed 
in bringing about the extraction of the calculus. 

The common hepatic duct has been incised in a manner 
similar to that which has been described for the common bile 
duct and the cystic duct, and the margins of the incision stitched 
to the lips of the abdominal wall. This operation has been per- 
formed unsuccessfully by Kocher. The operation has been called 
" hepaticostomy." 

Catheterism of the biliary passages. — It is occasionally necessary 
to examine the course of the bile ducts with a catheter or sound. 
The operation may be performed either through a biliary fistula 
which opens upon the surface of the abdomen, or during the 
course of an operation when some portion of the bile canal has 
been incised. For the purpose of sounding or passing a catheter 
along the bile canal, a soft olive-headed bougie is the best instru- 
ment to use. Solid metal instruments are very prone to be the 
cause of the establishment of false passages or to cause a rupture 
of the canal. This procedure has been made use of both as a 
means of diagnosis and as a form of treatment. It cannot be 
said, however, that good results have followed its employment. 
In certain cases it is possible to locate a stone or the situation of 
a stricture, but the information which is obtained in this manner 
cannot always be relied upon. 
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